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EKRATA  and  CORRIGENDA, 


Page  339,  For  rests  with  the  Chaplain,  read  rest. 

„  341,  At  the  end  of  the  first  paragraph,  insert — By  G.  0.  C.  C.,  18M  June 

1858,  no  Native  Huts  of  any  description  shall  be  built  within  one  hundred  yards  of 
European  Barracks. 

Page  363,  For  in  chosing,  read  choosing. 

„  390,  For  page  219,  No.  XI.  read  page  148. 

.,  408,  For  where  plinth,  read  where  the  plinth. 

„  459,  For  Mons,  Bernier,  read  Mons.  Tavernier,  in  1663. 
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The  Choice  of  Cantonments  and  the  maintenance  of  a  thorough 
system  of  Conservancy  within  them. 


“  He  that  builds  a  fair  House  upon  an  ill  Seat  committeth  himself  to 

prison . Neither  is  it  ill  Air  only  that  maketh  an  ill  Seat;  but  ill 

Wa}Ts,  ill  Markets;  and,  if  you  will  consult  with  Momus,  ill  Neighbours.” 
Sir  Roger  L’Estrange’s  Esop. 

“  The  choice  of  a  proper  position  for  the  establishment  of  Military 
Quarters  is  not  obscure  or  difficult.  It  is  known  to  the  scientific  b}r  a 
view  of  locality,  and  to  the  ignorant  by  experience.” — Robert  Jackson. 


The  general  remarks,  offered  in  the  two  preceding  chapters, 
on  the  choice  of  Stations  in  the  Plains  and  Hills  of  India, 
naturally  lead  to  a  consideration  of  the  particular  rules  which 
should  guide  us  in  selecting  ground  for  permanent  occupation 
as  a  Cantonment. 

Medical  men  in  the  service  have  long  been  intent  upon  the 
discovery  of  the  desiderata  and  evitanda  of  localities  for  Military 
Stations.  In  1827,  Dr.  James  Ranken  published  an  “  Essay  on 
Public  Health  in  India  f  in  the  Third  Volume  of  the  Transac¬ 
tions  of  the  Medical  and  Physical  Society  of  Calcutta,  in  which 
he  laid  down  a  series  of  rules  for  the  selection  and  internal  regu¬ 
lation  of  Cantonments.  These  will  be  found  in  the  subjoined 
foot  note.*  They  contain  much  that  is  excellent,  but  a  larger 
view  of  the  whole  question  may  be  obtained  from  the  results  of 
later  investigation  and  experience. 


*  “Idea  or  a  Healthy  Station  in  India. 

1 .  The  Station  is  built  on  a  table  land, which  is  covered  and  surrounded 
by  a  stratum  of  sand. 


A 
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All  authorities  are  agreed  that  an  Indian  Station  should 
occupy  as  elevated  a  position  as  may  be  compatible  with  good 
water  supply.*  Even  in  the  Plains,  it  ought  always  to  be 
ascertained,  by  a  previous  careful  survey  of  the  ground,  that 
the  situation,— or,  at  least,  the  intended  site  of  the  chief  mili¬ 
tary  buildings, — is  sufficiently  raised  to  allow  of  free  surface 
drainage  in  every  direction ; — otherwise,  the  ill  consequences  will 
soon  be  felt. 

The  drainage  of  the  cantonment  of  Mooltan  has  long  been 
an  engineering  problem,  owing  to  the  low  level  of  the  site 


2.  It  occupies  the  centre  of  a  circle  whose  radius  is  two  miles,  within 
which, — trees,  plants,  herbs,  and  all  vegetables  whatever  having  been  era¬ 
dicated, — active  measures  are  taken  to  prevent  their  reproduction. 

3.  No  water,  flowing  or  stagnant,  is  Suffered  to  appear  on  the  surface 
of  the  ground.  To  guard  against  the  lodgment  of  any  after  rain,  deep 
pits  or  drain-wells,  in  which  gutters  converge,  are  dug  to  receive  what 
tails  within  the  'limits.  These  wells,  except  at  the  entrances  of  the 
gutters,  are  covered  over.  Others,  supplying  water  for  domestic  purposes, 
are  constructed  on  the  same  principles.  The  masonry,  from  the  inside,  being 
continued  a  little  above  the  ground,  an  opening  remains  large  enough 
only  to  admit  the  ordinary  vessels.  Pumps,  as  in  European  towns,  might 
answer  better,  where  the  depth  does  not  exceed  20  feet.  Some  simple 
forms  of  machinery  would  greatly  facilitate  and  abridge  the  labour  of 
drawing  water. 

4.  Wherever  marshes,  swamps  or  streams  are  found,  beyond  the  circu¬ 
lar  pale,  plantations  of  leafy  trees,  such  as  the  mango,  are  raised  in  the 
vicinity,  to  intercept  their  vapors.  Wood  is  also  cultivated,  in  these  situa¬ 
tions,  for  fuel  and  other  useful  purposes. 

5.  A  portion  of  suitable  land,  likewise  beyond  the  limits,  is  laid  out 
in  private  and  public  gardens,  which  supply  the  station  with  fruits  and 
esculents,  and  all  articles  of  horticulture  in  demand. 

6.  The  lines  for  the  Sepoys  are  in  regular,  wide,  and  intersecting  streets, 
perfectly  straight,  and  care  is  taken  in  the  construction  of  every  hut,  to 
secure  its  ventilation.” 

7.  Has  reference  to  the  manner  in  which  the  buildings  should  be 
constructed. 

8.  “  Horses  and  draught  cattle  are  kept  in  stables  and  sheds  about  800 
paces  from  the  quarters  of  the  men. 

9.  “  Ordure  of  every  description,  dead  animals,  offal,  filth,  and  what¬ 
ever  else  may  putrify  or  ferment  are  collected,  daily,  from  all  places,  and 
thence  carted  away  to  the  gardens. 

10.  “  By  all  these  measures,  in  co-operation,  the  sources  of  vegetable  and 
animal  contamination  are  cut  off,  leaving  an  unadulterated  atmosphere 
to  perflate  the  whole  station  and  ventilate  each  individual  dwelling  house. 
The  emanations  from  living  bodies,  which  would,  otherwise,  become  noxi¬ 
ous,  are,  thereby,  removed,  and  pure  air,  at  the  same  time,  is  abundantly 
supplied  for  the  respiration  of  the  inhabitants.” 

*  On  this  important  question,  vide  pages  183-1. 
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and  to  the  circumstance  of  the  kutcha  (earth)  drains  being  lia¬ 
ble  to  become  filled  up  by  drift  sand.  Recent  reports  show 
that  it  is  now  proposed  to  make  a  shallow  masonry  drain, 
not  more  than  five  feet  wide,  throughout  the  whole  length 
of  the  cantonment,  for  one  mile,  between  the  Barracks  and 
Parade  Ground,  and  to  dig  tanks,  on  either  flank  of  can¬ 
tonments,  for  the  reception  of  the  drainage  water  which, 
again,  by  Persian  wheels  and  raised  wooden  or  other  water¬ 
courses,  may  be  conveyed  off  into  the  canal  on  either  side  of 
cantonments. 

A  similar  difficulty  long  existed  at  Ferozepore,  where  the 
cantonments  lie  so  low  that  drainage  was,  formerly,  considered 
scarcely  practicable ;  the  water,  after  heavy  rain,  remain¬ 
ing  stagnant  in  front  of  the  Artillery  Barracks.  Recently, 
however,  it  is  reported  that  the  Executive  Officer  has  cut 
a  main  drain  through  the  centre  of  cantonments,  from  front 
to  rear,  leading  into  nullahs  at  the  back  of  the  station.  This 
new  drain  has  been  found  to  answer  well. 

The  new  European  cantonments  at  Agra  occupy  so  dead 
and  so  low  a  level,  that  nearly  the  whole  of  the  rain  water 
is  absorbed  into  the  ground  where  it  falls,  and  it  has  been 
found  necessary  to  make  raised  footpaths,  to  enable  the  men  to 
pass  from  one  barrack  to  another,  dryshod,  after  heavy  rain. 
The  consequence  is  that  malarious  fevers,  of  the  severest  types, 
are  rife  among  the  troops  who  occupy  the  beautiful  and  costly 
barracks  recently  erected  here.  On  their  return  from  the 
hot-weather  campaign  of  1858,  (during  which  the  corps  had 
been  remarkably  healthy),  the  3rd  Bengal  European  Regi¬ 
ment  suffered,  in  these  barracks,  most  severely  from  fever.  The 
regiment  returned  to  Agra  early  in  July.  During  that 
and  the  three  following  months,  2,537  cases  of  malarious 
fever  were  treated,  of  these  381  were  remittents.  The  deaths 
were  5. 

The  new  cantonment  at  Cawnpore  is  similarly  placed.  In¬ 
spector  General  Dr.  Campbell  Mackinnon  reports  that  much 
of  the  ground  is  so  level  as  to  render  it  difficult,  if  not  im¬ 
practicable,  to  drain  it  thoroughly.  Dr.  Mackinnon  was,  for 
some  time,  cantoned  at  Cawnpore,  and  observed  that  the 
water  never  appeared  to  drain  away  from  the  spongy  sur¬ 
face,  but  percolated  slowly  through  it. 

The  same  is  also  the  case,  though  to  a  less  degree,  at  Meean 
Meer.  Allahabad,  Barrackpore,  and  Dum-Dum. 

Dr.  John  McClelland  has  given  a  very  clear  explanation  of 
the  physical  cause  upon  which  the  radical  dampness  and  mala- 


303  DR.  CHE  VERS  ON  THE  MEANS  OF  PRESERVING  THE 


riousness  of  a  very  large  proportion  of  our  Military  stations 
by  the  rivers  and  in  the  plains  of  Bengal  depend  * 

‘  He  shows  that,  in  most  of  these  situations,  there  is  a  more 
or  less  loose  and  spongy  surface  soil,  immediately  below  which 
lies  a  retentive  clay.  The  surface  soil,  of  course,  ditfers  much 
in  various  situations  ;  but,  generally  becoming  saturated  with 
moisture  retained  by  the  clay  on  which  it  rests,  it  is  render¬ 
ed  rich  and  fertile  under  cultivation ; — neglected,  it  degenerates 
into  a  poor  sandy  or  a  heavy  clayey  soil,  which  is  soon  over¬ 
run  with  coarse  grasses  and  other  indigenous  vegetation, 
which,  when  once  established,  it  is  difficult  afterwards  to 
eradicate.  The  dense  substratum  of  retentive  clay  may,  in 
one  tract,  be  thrown  up  almost  to  the  surface.  In  others,  it 
may  be  buried  to  a  greater  depth — it  may  undulate  and  form 
basins,  the  hollows  of  which,  being  filled  with  light  sediments, 
may  give  a  treacherous  character  to  the  even  surface,  arising 
from  concealed  repositories  of  pent-up  waters,  which  have  no 
wav  of  escape  but  by  exhalation  from  the  soil.  Such  localities 
as  these  are  further  modified  and,  to  a  certain  extent,  made 
independent  of  rains  when  situated  on  the  banks  of  rivers, 
where,  dining  high  floods,  the  waters  rise  above  the  dense 
clay  forming  their  banks,  escape  unseen  through  percolating 
channels  beneath  the  soil  and  saturate,  without  inundating,  the 
interior,  as  in  the  case  of  intermitting  tanks,  in  Bengal,  which 
rise  and  fall  with  the  tides,  without  having  any  open  communi¬ 
cation  with  creeks  or  rivers. 

He  adds  that  such  a  condition  of  the  soil  as  this  may  account 
for  the  unhealthiness  of  Cawnpore,  which  it  might  be  difficult 
to  rectify  by  drainage,  as  the  water  might  still  lodge  beneath 
the  level  of  the  drains,  and  produce  its  effects  on  the  local 
climate  just  the  same.  Thus  there  may  be  no  remedy  for  an 
ill-chosen  site.  He  considers  that  the  very  high  ratio  of  deaths 
at  Dinapore  may  be  due  to  the  same  or  similar  causes. f 


*  Sketch  of  the  Medical  Topography,  or  Climate  and  Soils  of  Bengal 
and  the  X.  J V.  Provinces,  1849. 

t  W  ith  a  view  to  the  deep  importance,  nay,  absolute  necessity,  of 
extending  the  basis  of  all  enquiries  relative  to  the  nature  and  causes 
ot  endemic  diseases  in  tropical  climates,  so  as  to  take  in  a  wider  range  of 
facts  than  has  usually  been  considered  necessary  in  such  researches,  Dr. 
M’Clelland  has  given  the  following  table  of  the  Stations  in  Bengal  and 
the  X.  \\  .  Provinces,  as  well  as  Pegu,  “  arranged  according  to  the  rocks 
and  soil  on  which  they  stand,”  “  subject,  of  course,  to  correction  in  some 
cases,  and  extension  in  others,  so  as  to  include  stations  and  facts  which 
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However  stubborn  the  physical  obstacles  may  be,  it  can 
scarcely  ever  be  found,  practically,  impossible  to  keep  an 
Indian  cantonment,  however  flat  and  low  its  site  mav  be, 
free  from  surface  water  by  draining  it  into  some  cutting 
or  natural  water-course,  by  shallow  surface  channels  led 
thither  with  due  attention  to  the  levels  and  inclinations. 
During  the  last  few  years,  the  u  midaun” — the  lungs  of 
Calcutta — a  dead  level,  originally  a  tract  of  rice  fields,  many 
parts  of  which  remained  inundated  or  marshy  through - 


may  here  be  overlooked.”  He,  judiciously,  suggests  that  Medical  Officers 
should  be  called  upon  to  supply  corresponding  tables  of  the  Stations  of 
Madras,  Bombay,  and  the  Punjaub. 

Table  showing  the  Hocks  and  Soils  on  which  the  undermentioned  Sta¬ 
tions  stand  in  Bengal  and  the  JY.  IV.  Provinces,  as  well  as  in  Burmah. 


Laierite  covered  by  light  sandy  soil. 

Jungypore. 

Burdwan. 

Midnapore. 

J  umalpore. 

Mymensing. 

Thyetmyew. 

Tounghoo. 

Moulmein. 

Rangoon. 

Pegu. 

Kunkur(a)  covered  by  deep  deposit .v1 
’  °f  fine  sandy  soil. 

Meerut. 

Umballa. 

Agra. 

Delhi. 

Allahabad. 

Benares. 

Ghazeepore. 

Buxar. 

Dinapore. 

Lucknow. 

F}rzabad. 

Sultanpore  (Oude). 

Bareilly. 

Goruckpore. 

Mozufferpore. 

Segowlee. 

Delta  deposits. 
Berhampore. 

Chinsura. 


Delta  deposits — (Continued.) 
Barrackpore. 

Dum-Dum. 

Calcutta. 

Sylhet. 

Dacca. 

Gneiss  covered  by  laierite  and  sand. 
Hazareebagh. 

Gy  ah. 

Monghyr. 

Gowhatty. 

Meeaday. 

Trap  covered  by  clay  and  dark  soil . 

Neemuch. 

Mhow. 

Sandstone  covered  by  laierite 
and  fine  sand. 

Chunar. 

Nowgong. 

Saugor. 

Clay  slate. 

Almorah. 

Darjeeling. 

Lohooghat. 

Petoragurh. 

Argillaceous  clay  covered  by 
fine  sand. 

Prome. 

Sandstone . 

Cherrapoonjee. 


(a)  Clay  charged  with  calcareous  nodules. 
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out  the  rains,  has  been  so  successfully  drained  that  it  now 
scarcely  affords  any  lodgement  for  surface  water  which 
is  immediately  voided,  chiefly  into  capacious  and  very  deep 
tanks  in  well-selected  spots.  Even  where,  unfortunately, 
the  site  must  be  chosen  in  a  country,  the  entire  surface 
of  which,  is  a  dead  level,  where  no  water-course  or  natural 
fall  can  be  discovered  within  a  circuit  of  many  miles,  it 
still  generally  admits  of  being  thoroughly  drained,  of  course 
at  considerable  labour  and  cost,  into  a  surrounding  canal,  or 
into  deep  tanks  excavated  in  the  lowest  spots.  The  latter  ar¬ 
rangement  is  possible  even  where,  most  unfortunately,  the  site 
of  a  cantonment  is,  like  Berhampore  or  Anarkullie,  a  hollow 
in  a  plain  country,  or  lies  below  the  high  water  mark  of  any 
neighbouring  river.  In  such  spots  as  these,  the  whole 
of  the  earth  which  is  removed,  in  excavation,  must  be 
employed  in  raising  the  sites  of  the  principal  buildings 
and  the  ground  immediately  adjacent,  especially  the  Parade 
Ground  and  the  Course,  (or  road  for  the  evening  drive  and 
exercise  of  the  residents),  and  in  filling  up  the  smaller 
marshy  hollows  which  cannot  be  readily  drained  into  the 
tanks. 

All  authorities  agree  that  the  proper  site  for  an  Indian 
Station  is  a  perfectly  clear  space,  free  from  marsh,  forest,  or 
low  jungle,  perfectly  isolated  at  as  great  a  distance  as  other 
than  sanitary  considerations  will  admit  of  from  the  native 
town  and  from  its  own  bazars,  and  separated  from  all  dense 
jungle  and  rice  cultivation  by  a  zone  at  least  two  miles  in 
breadth. 

The  prevailing  and,  doubtless,  the  right  opinion  is, 
that  the  cleared  space  on  which  the  cantonment  stands, 
and  by  which  it  ought  to  be  surrounded,  should  be  of 
greensward. 

This  view,  however,  has  not  been  universally  adopted.  In 
his  absolute  conviction  that  every  tree  is  a  malaria  trap,  and 
that  every  blade  of  grass,  in  its  decomposition,  vitiates  the 
atmosphere,*  Dr.  James  Ranken  was  led  to  the  conclusion 


*  “  A  drop  of  water  dissolving  a  blade  of  grass,  may  vanish  among 
loose  particles  of  earth  ;  and,  when  sufficiently  heated,  re-ascend  in  vapour, 
bearing  the  poison  of  its  putrified  solution  into  the  atmosphere. 

“  The  result  will  be  proportionate  on  the  largest  scale.  Rain,  falling 
profusely  on  the  vegetation  of  a  whole  province,  becomes,  of  necessity, 
impregnated  ;  and  sinks  gradually  into  the  soil,  to  steam  forth  again, 
under  adequate  solar  influence,  and  cause  fever  where  marshes  were 
never  seen.” 
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that,  could  a  desert,  like  the  soil  of  Loodianha,  he  found  on  a 
naked  elevation,  like  the  table-land  of  Neemuch,  it  would  be 
the  best  possible  site  for  a  station.  The  quality  of  the  soil 
precluding*  the  formation  of  miasma,  while  the  site,  he  be¬ 
lieved,  would  prove  equally  inimical  to  its  accumulation  and 
deposition. 

The  immutable  laws  of  nature,  however,  forbid  that 
moist  alluvial  sands  like  those  of  Loodianha  should  be  found 
on  a  naked  elevation,  and  the  pages  of  this  article  show  how 
deadly  a  site  the  “  desert”  of  Loodianha  has,  long  since, 
become, — unquestionably,  under  the  increase  of  that  vegetation 
by  which  it  is  now  described  as  being  “  decked  in  a  deceitful 
green,  the  garment  of  malaria.” 

No  valid  objection  whatever  can  be  made,  on  sanitary 
grounds,  to  having  the  general  surface  of  a  Military  Station  an 
almost  unbroken  expanse  of  close  greensward,  like  the  Com¬ 
mons  at  Woolwich  and  Southsea,  or  the  Calcutta  Maidaun ; — 
an  expanse  thoroughly  perflated  by  the  prevailing  winds,  al¬ 
ways  pleasant  to  the  eye,  and  affording  the  troops  and  resi¬ 
dents  the  best  possible  field  for  drill,  practice,  exercise  and 
athletic  sports. 

The  grass  of  all  barrack  squares,  parade  grounds,  &c.  should 
be  kept  well  fed  down  by  cattle.*  Long  rank  grass  should, 
certainly,  never  be  permitted  to  grow  near  any  habitation  for 
Europeans  in  India.  It  is,  undoubtedly,  to  be  looked  upon 
as  a  source  of  damp,  fog,  and  malaria.  It  was  suggested, 
some  years  ago,  by  a  sensible  non-professional  observer,! 
with  much  probability,  that  the  great  prevalence  of  fever  at 
Dinapore,  at  the  close  of  the  rains,  was,  in  a  considerable 
measure,  attributable  to  the  thick  and  high  grass  on  the 
square  before  the  barracks.  Persons  living  around  it  did  not 


“  The  number  of  insects  and  animalcules  which  a  field  of  green  grass 
collects,  in  this  country,  is  utterly  astonishing.  Many  of  these  being  ephe¬ 
meral,  the  diffused  state  of  the  matter,  thus  left  to  decay,  subjects  it  to  he 
exhaled  with  infinitely  greater  rapidity  than  the  dense  fibres  of  animals.” 

*  Under  the  provisions  of  Chapter  V.  Section  I.  para.  15,  of  the  Code 
of  Regulations  for  the  Public  Works  Department,  Government  have,  at 
some  stations,  specially  sanctioned  the  letting  of  Cantonment  Lands 
for  grazing,  with  a  view  to  forming  a  fund  for  the  general  improvement 
of  the  Stations,  under  the  direction  of  Committees,  of  which  the  Officer 
Commanding  the  Station  is  President,  and  the  Superintending  Surgeon 
one  of  the  Members. 

f  Mr.  N.  Brice — India  Register  of  Medical  Science ,  October,  1848. 
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notice  it ;  but,  on  entering  tlie  square,  the  smell  from  the 
grass  was  sickening.* 

In  many  stations,  up-country,  especially  in  the  Southern 
Punjaub,  it  becomes  most  desirable  that  neighbouring  arid 
sandy  wastes, — -which,  especially  when  occasionally  liable  to  be 
flooded,  are  known  sources  of  malaria,  and  painful  eyesores,  and 
which  greatly  increase  the  trying  character  of  a  torrid  climate, 
by  reflecting  light  and  radiating  heat,  and  by  continually  shift¬ 
ing  in  the  periodical  dust-storms  which  are  sources,  at  once,  of 
so  much  annoyance,  and  of  so  much  benefit  in  renewing  the 
heated,  stagnant,  and  vitiated  air  in  Upper  India, — should  be 
fixed  and  covered  with  a  surface  of  pleasant  green.  Our  know¬ 
ledge  of  the  agriculture  of  all  Eastern  countries  shows  that, 
by  the  aid  of  irrigation,  the  most  arid  verdureless  desert  may 
be  converted  into  a  blooming  garden  or  into  rice,  com,  or  pas¬ 
ture  land,  richly  productive,  and  far  more  healthy  than  the 
barren  void  of  which  they  have  taken  the  place.  “  Nothing,” 
says  Dr.  Pickford,  “conduces  to  check  the  generation  and 
propagation  of  malaria  so  much  as  a  high  state  of  cultivation.” 
This  maxim,  however,  certainly  does  not  apply  strongly  to 
rice  cultivation  in  India,  except  that  rice  cates  are,  of  course, 
somewhat  preferable,  in  a  sanitary  point  of  view,  to  marshes 
and  low  swampy  jungles.  Within  the  protective  zone  of  our 
stations,  very  little  productive  cultivation  is  desirable,  except 
that  of  wheat  (where  the  soil  and  climate  will  admit  of  it) 
of  legumes  and  of  vegetables  for  the  table,  and  of  these  only  to 
a  moderate  extent,  and  at  a  proper  distance  from  all  habita¬ 
tions.  Our  present  requirement  is,  however,  merely  a  means 
of  fixing  a  sandy  soil,  and  clothing  it  with  a  pleasant  but  not 
too  luxuriant  verdure.  Sufficient  time  being  allowed,  this  is 
not,  I  believe,  considered  a  task  difficult  to  accomplish  by  practi¬ 
cal  agriculturists.  The  Flemings  have  Ions'  been  celebrated  for 
their  success  in  the  reclamation  of  waste  sand  lands  by  an  in¬ 
dustrious  process,  the  first  steps  in  which  are  trenching  and 
levelling  the  surface,  manuring  it,  and  sowing  it,  first,  with 
broom,  then  with  buck-wheat  or  rye,  and,  afterwards,  with 
clover,  potatoes,  &c.  W e  are  told  by  Boussingault,  in  his  Rural 
Economy,  that  M.  Bremontier,  observing  that  certain  plants 


#  “  Meadows,  pasture  and  grass  lands  produce  malaria ;  but,  if  plough¬ 
ed  up  for  grain  cultivation,  cease  to  give  out  miasmata.” — Piclcford.  This 
remark,  of  course,  applies  only  to  lands  in  which  grass  is  cultivated,  or 
where  it  is  allowed  to  gain  a  sufficient  length  to  detain  moisture,  and  to 
hinder  thorough  and  constant  perflation  of  the  surface. 
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thrive  in  sandy  wastes,  henceforward  made  use  of  them  in 
consolidating  and  staying  such  tracts.  His  chief  object  was 
to  get  plants  to  take  root  in  shifting  sand,  and  to  protect  them 
from  the  strong  prevailing  winds  until  they  should  have 
spread  sufficiently  to  bind  the  surface.  He  planted  pine  and 
furze  seeds,  sheltering  them  by  green  branches  fixed  by  forked 
pegs  to  the  ground.  From  so  slight  a  commencement  as  this, 
he,  ultimately,  succeeded,  in  the  course  of  twenty-two  years,  in 
covering  the  barren  sands  of  the  Arrachon  basin  with  between 
nine  and  ten  thousand  square  acres  of  valuable  trees — the 
pine,  the  cork,  the  oak,  and  even  the  willow. 

It  is  well  known  that,  in  most  countries  of  Europe,  where 
there  are  extensive  sandy  downs,  the  destruction  of  the  na¬ 
tural  vegetation  by  which  these  are  covered,  and  which  is 
chiefly  composed  of  bent,  white  clover,  bird’s-foot,  and  creep¬ 
ing  trefoil,  is  strictly  forbidden  by  law. 

I  have  been  favored  with  the  opinion  of  Dr.  Thomas 
Thomson  that,  in  India,  the  Madar,  Calotropis  Hamiltonii , 
which  grows  well  in  a  sandy  soil,  might,  with  advantage,  be 
planted  in  such  situations.  Fledges  of  zizyphus,  or  of  cactus  or 
acacia  are  often  employed  near  villages  in  the  North-West. 
Dr.  Thomson  adds  that,  in  Norfolk  and  elsewhere  on  the  sea 
coast,  grasses  are  chiefly  used  for  binding  the  loose  sand,  for 
which  purpose  they  would,  he  considers,  no  doubt,  serve  equally 
well  in  India. 

The  first  process  of  turning  new  soils,  in  agriculture,  is 
well  known  to  be  attended,  in  India  as  elsewhere,  with  the  ex¬ 
trication  of  malaria  of  great  intensity;  and  many  instances, — - 
none  more  striking  than  that  of  the  clearings  at  Port  Blair, 
in  the  Andaman  Islands,  which  are  now  been  carried  on  by 
native  convict  labour, — might  be  cited  to  prove  that  Indian 
stations,  occupying  spots  which  have  been  recenily  cleared 
of  thick  jungle,  or  in  the  close  vicinity  of  which  extensive 
clearings  are  in  progress,  are  liable  to  be  extremely  unhealthy. 

Wherever  such  operations  are  necessary,  and  there  are  very 
few  even  of  the  oldest  and  best  stations  in  India  where  they 
are  not  required,  they  should  be  undertaken  early  in  the  cold 
and  dry  season,  and  be  carried  through  before  the  next  rains  set 
in; — so  large  a  number  of  native  convicts  being  (if  possible) 
employed  upon  the  work,  that  the  clearing  shall  then  be  com¬ 
plete  and  final.  As  soon  as  the  bush  jungle  is  sufficiently  dry,  it 
should  be  thoroughly  burned  to  the  ground.  All  that  re¬ 
mains,  underground,  should  then  be  utterly  eradicated  by 
hand  labour.  Toilsome  and  expensive,  and  dangerous  to  those 
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employed  as  this  process  is,  at  first,  it  is  absolutely  necessary — to 
prevent  the  whole  jungle  from  re-appearing,  in  fresh  luxuriance, 
after  one  or  two  rainy  seasons ;  but,  once  thoroughly  cleared,  the 
surface  may,  in  future,  be  converted  into  greensward,  and  be 
easily  kept  free  from  all  objectionable  vegetation.  The  encamp¬ 
ment  should  be  placed  upon  a  spot  which  has  been  merely  clear¬ 
ed  by  fire,  to  windward  of  the  tract  where  the  work  of  eradica¬ 
tion  is  going  on,  between  which  and  the  encampment  the 
roots  and  other  dry  vegetation  should  be  kept  constantly 
burning  in  successive  cordons  of  heaps.  The  larger  trees  can 
be  cleared*  more  gradually,  as  circumstances  may  demand. 
Ground  thus  cleared  will,  generally,  produce  crops  of  strong 
rank  weeds  for  some  years  subsequently ;  but,  with  constant 
attention,  these  may  be  kept  down  and  eradicated  without  much 
difficulty  or  expense. 

The  Influence  of  Y eg  elation  upon  Climate , — everywhere  a 
most  important  question,  has,  necessarily,  received  a  good 
deal  of  attention,  of  late  years,  in  India ;  and,  when  it  is  con¬ 
sidered  that,  upon  the  practical  solution  of  this  great  and, 
apparently,  by  no  means  difficult  problem  depend,  mainly, 
the  regulation  of  the  Heat  or  Cold  of  a  country,  the  Force 
of  its  Prevailing  Winds,  the  Amount  of  its  Rain-fall,  the  Dry¬ 
ness  or  Moisture  of  its  Climate,  the  Degree  of  Productive¬ 
ness  of  its  Soils,  its  Water  Supply,  its  Salubrity,  and,  in 
a  large  measure,  its  General  Sanitary  condition, — in  fact,  a 
series  of  alternatives  of  desert  or  garden  ;  marsh,  cornfield,  or 
arid  sand  ;  periodically  recurring  famine,  or  constant  abun¬ 
dance  ;  flood  or  drought ;  malaria  in  every  form  and  degree,  or 
that  salubrity  of  climate  which  results  from  a  just  equilibrium  of 
heat  and  moisture, — it  cannot  be  questioned  that  this  is  one 
of  the  greatest  and,  in  the  highest  sense,  most  profitable 
questions  that  the  advance  of  physical  science  has  opened  for 
the  research  of  observers  in  India.  It  is  a  study  which  has 
gained  especial  interest  and  importance  since  it  has  become 
a  matter  of  general  observation  that  the  fall  of  rain  is  sensibly 
diminishing  nearly  everywhere  in  the  W estern  Hemisphere. 

The  law  in  question  has  long  been  a  matter  of  observation. 
At  the  close  of  the  last  century,  Robertson  remarked,  in  his 
History  of  America,  that  the  forests  which  cover  that  country 
and  hinder  the  sunbeams  from  heating  the  ground,  are  a  great 
cause  of  the  temperate  climate  in  the  equatorial  parts.  Un¬ 
doubtedly,  thick  forests  greatly  protect  a  country  from  the 
cold  winds.  There  are  strong  reasons  for  believing  that  the 
vast  woods  which  clothed  Britain  in  ancient  times,  render- 
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ed  its  atmosphere  moister  and  far  warmer  than  it  is  at  pre¬ 
sent.  We  are  told,  by  Bacon,  that,  at  the  time  when  Guienne 
was  still  in  the  power  of  the  English,  the  inhabitants  of 
Bordeaux  and  the  neighbouring  districts  presented  a  request 
to  the  King  of  England  that  he  would  forbid  his  subjects,  in 
the  countries  of  Sussex  and  Southampton,  from  setting  fire 
to  the  furze,  at  the  end  of  April,  as  they  were  accustomed 
to  do,  an  operation  whence  resulted,  they  said,  a  wind  that 
was  very  hurtful  to  their  vines.  I  recollect  to  have  heard  the 
late  venerable  Professor  Thomson,  of  Glasgow,  state  his  con¬ 
viction  that,  within  his  recollection,  the  clearance  of  forests  in 
America  had  increased  the  force  of  the  cold  winds  on  the 
Western  Coast  of  Scotland.  So,  also,  we  read,  in  the  second 
volume  of  the  Philosophical  Transactions,  that  “  The  felling 
of  forests  has  been  attended,  in  many  countries,  with  a  diminu¬ 
tion  of  air,  as  in  Barbadoes  and  Jamaica.”  Arago  has  argued 
that  the  extent  of  forests  may,  in  cold  and  temperate  regions, 
tend  somewhat  to  encrease  the  frigidity  of  the  climate,  as 
the  snow  lasts  much  longer  in  a  wooded  country  than  in 
open  fields ;  on  the  other  hand,  in  hot  and  tropical  countries, 
all  vegetation  tends  to  increase  the  hygrometric  condition  of 
the  atmosphere  and,  thence,  to  cool  the  air.* 

In  1817,  the  Hoidble  Court  of  Directors  (in  a  Despatch  No. 
21,  dated  the  7th  of  July,)  called  upon  the  Indian  Government 
for  information,  upon  an  extended  scale,  regarding  the  Effect 
of  Trees  on  the  Climate  and  Productiveness  of  India.  In  or¬ 
dering  this  important  enquiry  the  Ilon’ble  Court  observed, — - 

“  That  an  abundance  of  wood  increases  moisture,  and  that  a  deficiency 
promotes  aridity,  are  conclusions  which  seem  clearly  deducible  from  the 
researches  and  observations  which  have  been  made  on  the  subject.  The 
decrease  of  moisture,  which  has  taken  place  in  various  parts  of  America, 
has,  usually,  been  attributed  to  the  clearing  of  forests  ;  and,  where  the 
country,  as  has  sometimes  happened  from  political  causes,  has  returned 
partially  to  its  original  forest  state,  the  contrary  effect  has  been  observed. f 

As  the  removal  of  trees  had  been  followed  by  great  diminution  of  the 
volume  of  water  in  the  rivers  and  lakes,  the  restoration  of  wood  was 
succeeded  by  a  corresponding  increase  in  the  quantity  of  water. 

The  modes  in  which  the  presence  or  absence  of  trees  influences  the 
climate  of  a  country,  are  by  no  means  so  clear  as  the  fact  itself.  It  is 


*  Arago  mentions,  that  it  is  considered,  in  Italy7',  that,  in  proportion  to 
the  increase  of  rice-fields,  the  quantity  of  rain  which  falls  annually  has 
gradually  augmented,  and  that  there  has  been  a  corresponding  increase  in 
the  number  of  rainy  days. 

+  This  has  taken  place  in  Venezuela,  South  America. 
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generally  believed  that  the  clearance  of  trees  is  followed  by  a  diminu¬ 
tion  in  the  quantity  of  rain  falling  in  the  country  subjected  to  the  pro¬ 
cess.  Further,  it  is  considered  that  a  part,  at  least,  of  the  change  effected 
by  clearance  may  be  attributed  to  increased  evaporation,  and  it  has  also 
been  suggested  that  the  effect  may  be  ascribed  to  the  diversion  of  water 
for  the  purposes  of  cultivation.  It  seems  not  unlikely  that  each  of  these 
causes  may  operate,  to  a  greater  or  less  extent,  under  different  combina¬ 
tions  of  circumstances,  and  that  two  or  three  may,  frequently,  act  together. 
The  subject  is  one  having  a  strong  practical  bearing  on  the  welfare  of 
mankind,  and  we  are  anxious  to  obtain  extensive  and  accurate  information 
in  regard  to  it.  We  desire,  therefore,  that  you  will  furnish  us  with  any 
that  you  may  possess,  and  that  you  will  institute  enquiries  in  such  quar¬ 
ters  as  may  be  likely  to  lead  to  the  acquisition  of  particular  facts  bearing 
upon  the  question.”* 

In  Upper  India,  the  inquiry  thus  judiciously  set  on 
foot  by  the  Hon’ble  Court,  has  a  great  and  peculiar  ap¬ 
plicability,  seeing  that  a  very  extensive  tract,  within  the 
districts  of  the  Punjaub  and  Bombay  Governments,  is  con¬ 
sidered  by  many  as  forming,  geographically,  a  continuation 
of  the  Great  Desert.  In  an  admirable  chapter  on  the  Geology 
and  Soil  of  Sindh,  the  late  Dr.  Kinloch  W.  Kirkj*  has 
defined  this  tract  as  bounded,  on  its  south-eastern  ex- 


*  While  this  subject  was  under  investigation  here,  that  very  able  Officer, 
the  late  Superintending  Surgeon  W.  Jackson,  of  Sirhind,  observed  as  fol¬ 
lows,  in  his  Annual  Report  for  the  year  1 847-8  : — 

“  In  tropical  climates,  as  Lyell  remarks  in  his  “  Principles  of  Geology,”  where 
the  quantity  of  aqueous  vapour  in  the  atmosphere  is  great,  but  where,  on  the  other 
hand,  the  direct  rays  of  the  sun  are  most  powerful,  any  impediment  to  the  free  cir¬ 
culation  of  air,  or  an}r  screen  which  shades  the  earth  from  the  solar  rays,  becomes  a 
source  of  humidity ;  and,  wherever  dampness  or  cold  has  begun  to  be  generated  by 
such  causes,  the  condensation  of  vapour  continues.  The  leaves,  moreover,  of  all 
plants  are  alembics,  and  some  of  those,  in  the  ton  id  zone,  have  the  remarkable  property 
of  distilling  water,  thus  contributing  to  prevent  the  earth  from  being  parched  up.” 

This  felling  of  timber,  and  destruction  of  ancient  forests  of  the  enormous  Acacia 
Giraffe,  denuding  the  banks  of  rivers  of  their  umbrageous  groves,  are  the  chief  cause 
of  the  present  sterility  and  parched  desolation  of  Africa.  In  vain  the  rain-makers 
ply  their  trade,  and  endeavour  to  produce  changes  in  the  heavens  by  their  sacrifices 
of  bulls  and  goats.  .  The  causes  are  beautifully  and  simply  told  in  Moffat’s  Missionary 
Labours  and  Scenes  in  Africa.  “  The  charge  brought  against  us  by  the  rain-maker  was 
by  every  passing  cloud  and  whistling  blast  brought  fresh  to  their  minds,  and  they 
thought  that,  having  teachers  of  strange  doctrines  among  them,  such  as  their  fore¬ 
fathers  never  knew,  the  country  would  be  burned  up.  They  were  wont  to  tell  us 
of  the  floods  of  ancient  times,  the  incessant  showers  which  clothed  the  very  rocks 
with  verdure,  and  the  giant  trees  and  forests  which  once  studded  the  brows  of  the 
Hanhana  Hills  and  neighbouring  plains.  They  boasted  of  the  Kuruman  and  other 
rivers  with  their  impassable  torrents,  in  which  the  Hippopotami  played,  while  the 
lowing  herds  walked  to  their  necks  in  grass,  filling  their  Malcurkas  (milk  sacks) 
with  milk,  making  every  heart  to  sing  with  joy.”  After  describing  how,  in  this 
savage  country,  every  thing  had  been  cut  down, — all  kinds  of  timber,  without  regard 
to  scenery  or  economy,  Moffat  says,  “  Thus,  of  whole  forests,  where  the  Giraffe  and 
Elephant  were  wont  to  seek  their  daily  food,  nothing  remains.” 

Africa  is  a  voluminous  commentary  on  the  text,  that  trees  and  moisture,  woods 
and  rivers,  forests  and  torrents,  are,  by  some  mysterious  link,  connected ;  and  that, 
when  the  timber  disappears,  the  land  is  cursed  with  drought.” 

f  Op.  citat.  Chapter  V.  p.  71. 
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tremity,  by  the  Arawalli  mountains,  and  a  line  drawn  from 
them  to  the  mountain  sources  of  the  river  Jumna,  and, 
to  the  westward,  as  occupying  a  great  portion  of  Sirhind, 
Kajpootana,  and  Marwar,  the  whole  of  Sindh,  and  the  south¬ 
ern  part  of  Mooltan.  Fertile  as  some  portions  of  its  extent 
have,  doubtless,  been  rendered  by  the  unremitting  labour 
of  agricultural  races,  Kirk  attributes  to  this  tract,  generally, 
the  physical  conditions  of  the  great  African  and  Chinese 
Deserts.  “  The  whole  of  this  is  desert,  unvarying,  sterile, 
and  desolate,  whereon  there  is  almost  no  vegetation,  for  the 
clouds  that  darken  the  face  of  the  sky  refuse  to  empty 
themselves  upon  it.  This  dreary  waste  is  absolutely  inca¬ 
pable  of  affording  habitation  to  animated  beings,  and,  only 
in  its  most  favored  portion,  do  the  faint  traces  of  a  stunted 
vegetation  meet  the  eye.  It  is  where  the  waters  of  the 
great  rivers  give  fertility  along  their  banks,  and  where 
precipitous  mountain  ridges  receive,  from  an  unwilling  sky, 
the  rains  which  they  collect  and  discharge  in  the  form 
of  temporary  hill  streams,  that  we  find  an  exception  to 
the  barrenness  and  desolation  which  pervade  the  whole ; 
and  even  these  more  favored  tracts  are  unproductive,  till  the 
industry  of  man  has  economised  the  supply  of  water,  and 
diffused  it  over  the  surface  of  the  soil.  Every  country  thereon 
is  artificial,  and  the  most  fertile  and  productive  might  be 
ruined,  in  a  season,  by  neglect  or  injury  done  to  the  canals, 
by  which  the  waters  of  irrigation  are  conveyed  for  agricultural 
purposes,  and  to  meet  the  common  wants  of  life.”  “  Yet,”  he 
adds,  “  upon  such  naturally  desolate  tracts  as  these,  has  human 
industry  reared  mighty  empires,  which  have  never  been  surpass¬ 
ed  in  magnitude,  nor  equalled  in  splendour.” 

In  their  report  upon  the  subject  of  the  Honorable  Court’s 
Despatch,  the  Medical  Board  of  Calcutta  speak  of  localities, 
with  which  many  who  have  served  or  travelled  in  the  N.  W. 
Provinces  and  the  Punjaub  are  familiar,  and  which,  though 
they  are  now  arid  and  unproductive  wastes,  are  known,  some 
by  tradition,  some  by  the  records  of  history,  and  some  even 
within  the  memory  of  man,  to  have  been  studded  with  trees 
and  groves,  and  to  have  been  both  fertile  and  productive  dis¬ 
tricts*  For  some  years  previous  to  the  institution  of  this 


*  The  reports  of  Medical  Officers,  which  the  Board  submitted  to  Govern¬ 
ment,  were  sent  in  original.  I  regret  much  that  they  cannot,  there¬ 
fore,  he  cited  here.  One  of  them,  by  Surgeon  Adam  Keir,  M.D.  o  the 
45th  N.  I.,  appears  to  have  been  replete  with  pertinent  research. 
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enquiry,  the  attention  of  Surgeon  E.  Balfour,  of  the  Madras 
Establishment,  had  been  directed  to  the  influence  of  trees  on 
the  health  of  man ;  and,  in  the  course  of  his  enquiries,  he  ar¬ 
ranged  a  few  notes  on  the  collateral  subject  of  the  influence  of 
trees  in  inducing  rain  and  preserving  moisture.  These  notes 
appeared,  at  the  time,  in  a  local  journal,  and  were  re-produced 
in  a  pamphlet  for  the  information  of  Government  *  Dr.  Balfour’s 
“  Notes,”  and  the  appended  remarks  by  General  Cullen  and 
Surgeon  Charles  Smith,  are  replete  with  valuable  suggestions 
relative  to  the  influence  of  trees  on  the  comparative  falls  of  rain 
in  various  situations,  as  well  as  upon  the  humidity,  cloudiness 
and  temperature  of  the  atmosphere,  the  supply  of  springs,  and 
the  development  of  miasmata.  The  author  cites  authorities,  by 
which  it  appears  to  us  to  be  demonstrated,  in  a  very  satis¬ 
factory  manner,  that  the  quantity  of  rain  may  become  in¬ 
creased,  as  in  direct  consequence  of  the  planting  of  trees ;  and 
he,  successfully,  combats  the  doubt,  as  to  whether  the  extent  of 
vegetation  may  not  be  rather  the  consequence  than  the 
cause  of  the  abundance  of  water,  by  showing  that  observation 
supports  the  belief  that  a  mutual  re-action  goes  on  between 
these  two  physical  agents,  and  that, — while  the  presence  of 
trees  greatly  adds  to  the  supply  of  water  and  feeds  the  run¬ 
ning  streams, — so  soon  as  man  has  thinned  or  removed  the 
trees  which  clothe  the  hill  sides  of  the  district  he  inhabits, 
the  rain  diminishes,  or  rapidly  falls  off,  the  rivers  dry  up, 
and  the  previous  fertility  of  the  lands  completely  disappears. 

In  fact  that,  by  felling  the  trees  which  cover  the  tops  and 
sides  of  mountains,  men,  in  every  climate,  prepare,  at  once,  two 
calamities  for  future  generations, — the  want  of  fuel,  and  a 
scarcity  of  water.  Beyond  this,  however,  it  is  shown  that 
excessive  humidity  and  thunder-storms  of  unusual  violence, 
have  been  moderated,  in  districts,  by  the  clearance  of  their 
forests.  We  shall,  however,  give  Dr.  Balfour’s  deductions  in 
his  own  words  : — “  The  facts  detailed  seem  to  establish, 
1st.  That  the  extensive  clearance  of  a  country  diminishes  the 
quantity  of  running  water  which  flows  over  its  surface. 
2nd.  That  it  is  impossible  for  us  to  determine,  at  present, 
whether  this  diminution  is  owing  to  a  smaller  annual  fall  of 


*  On  the  Injluence  exercised  by  Trees  on  the  Climate  of  a  Country  ; 
briny  Reports ,  to  the  Madras  Government,  by  Assistant  Surgeon 
JEJ heard  Balfour,  Major-General  TV.  Cullen,  and  Surgeon  C.  J.  Smith , 
reprinted  f rom  No.  3(3  of  the  Madras  Journal  of  Literature  and  Science , 
Madras ,  18i9. 
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rain,  or  to  an  increased  evaporation  of  the  surface-water,  or  to 
these  two  causes  combined.  3rd.  That  it  is,  however,  shown 
by  the  authors  above  quoted,  that  rain  oftener  falls,  and  that 
more  dew  is  deposited  in  well-wooded  countries  than  where 
the  country  is  naked ;  and,  drawing  our  conclusions  from  the 
meteorological  facts  collected  in  equinoctical  regions,  we  may 
presume  that  the  extensive  clearing  of  a  country  diminishes 
the  actual  quantity  of  rain  which  falls  upon  it.  4th.  That 
mountains,  particularly  when  covered  with  their  native  forests, 
by  an  electric  action  on  the  atmosphere,  cause  clouds  to  form 
around  them;  collect  and  condense  the  vapours  of  the  air, 
and  equalise  the  fall  of  rain.  5th.  That  the  forest  trees, 
which  grow  on  mountain  summits,  have  a  structure  peculiarly 
fitting  them  to  receive  the  waters  from  the  clouds.  6th.  That 
lands,  destitute  of  the  shelter  of  trees,  allow  of  more  rapid 
evaporation.  7th.  That,  independent  of  the  preservation  of 
surface-water,  forests  husband  and  regulate  its  flow.  8th.  The 
above  authors  also  show  that,  in  all  forest  tracts,  the  tempera¬ 
ture  of  the  air  is  more  equable  throughout  the  year ;  that,  in 
tropical  regions,  the  atmosphere  of  a  country,  without  trees, 
has  an  arid  dryness  in  it,  totally  dissimilar  to  the  cool  softness 
of  a  well- wooded  one ;  that  lands  covered  with  trees  are  cooler 
and  moister  than  those  which  are  exposed ;  that,  in  hot  cli¬ 
mates,  the  destruction  of  forest  trees,  by  inducing  aridity, 
destroys  vegetation ;  and  that  forests  and  trees  afford  the 
shelter  from  violent  winds  which  is  absolutely  essential  to  the 
health  of  the  vegetable  creation.  9th.  That  springs  draw 
their  supplies  from  sources  in  their  immediate  vicinity,  and 
the  presence  of  trees  near  these  sources,  seems  to  prevent  the 
dissipation  of  the  supply  of  water.  10th.  That  in  clearings, 
which  are  purely  local,  springs  may  disappear  without  there 
being  any  ground  to  conclude  that  the  annual  quantity 
of  rain  has  diminished.  11th.  That  the  tenacious  clayey 
under-soil,  found  in  forests,  is  peculiarly  adapted  for  preserv¬ 
ing  the  surface  and  subsoil  waters.  12th.  That  there  is  a 
difference  in  the  condensing  power  of  trees ;  but,  by  means 
of  the  vegetable  creation,  a  valuable  supply  of  moisture  is 
collected  from  fogs,  and  from  the  atmosphere,  in  the  form  of 
dew.  If  the  facts  detailed  warrant  these  deductions,  it  may 
be  confidently  asserted  that  Southern  India  would  be  greatly 
enriched,  and  its  climate  ameliorated  by  the  introduction  of 
arboriculture.  It  is  only  the  Government,  or  the  civil  ser¬ 
vants  of  the  State,  who  could  accomplish  anything  on  a 
great  scale,  but  their  efforts  may  be  seconded  by  every  indi- 
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vidual  resident  in  it,  and  the  man  who  makes  a  few  trees 
grow,  where  none  grew  before,  will  he  a  benefactor  to  his 
country.” 

Dr.  Balfour  maintains  that  “  It  is  highly  improbable  that 
this  cultivation  would  ever  be  carried  to  an  excess  likely  to 
injure  the  health  of  the  neighbouring  inhabitants.  The 
dangers  to  Europeans,  at  least,  are  purely  imaginary,  and 
equally  too,  in  my  opinion,  to  the  native  population,  although 
their  spare  diet  and  spare  forms,  their  food,  and  mode  of  life 
greatly  expose  them  to  the  influence  of  vitiated  air.  But, 
even  with  every  excess,  we  may,  with  full  confidence,  assert 
that  the  increased  mortality  which  many,  most  gratuitously, 
assume  as  the  inevitable  consequence  of  much  vegetation, 
would  never  amount  to  five  hundred  thousand,  the  number  of 
the  native  population  that  are  said  to  have  died  in  1839,  in 
India,  of  famine*  alone.  A  famine, — sweeping  whole  cities, 
nay,  whole  districts,  from  the  earth,-— must  far  exceed,  in  the 
amount  of  misery  and  number  of  deaths  it  occasions,  the 
hardships  which  would  be  entailed  on  a  family  by  one  of 
its  numbers  being  carried  off  from  a  mere  sickly  climate,  even 
supposing  that  the  planting  of  trees  would  ever  become 
excessive,  or  cause  a  climate  to  become  worse,  which  I  do  not 
believe.” 

In  these  opinions  we  fully  concur.  No  man  ever  suffered  in 
health  from  residence  in  the  vicinity  of  flourishing  and  well- 
separated  forest  trees,  free  from  underlying  swamp  and  under¬ 
wood.  The  peepul  avenue  and  the  mango  tope  are  among  the 
greatest  benefits  that  man  can  confer  upon  man  in  this  arid  land ; 
a  fact  thoroughly  understood  by  the  Mahomedan  governors  of 
old.  It  is  only  the  “  Incus  iners ”  of  useless  shrubs  and  rank  de¬ 
ciduous  jungle  with  which,  in  the  absence  of  a  sufficient  quantity 
of  bamboos  and  fruit  trees,  the  Bengalee  surrounds  his  hut,  for 
concealment,  and  the  vast  tracts  of  low  matted  vegetation 
“  nullo  penetrabiles  astro”  of  such  wastes  as  the  Soonderbuns 
and  the  Himalayan  Terai,  which  retain,  stagnate  and  corrupt 
the  lower  air,  until  stronger  gales  than  usual  drive  it  forth  as 
the  blast  of  epidemic  pestilence,  that  bring  so  much  un¬ 
deserved  opprobrium  upon  the  magnificent  trees  of  India. 

Appended  to  Dr.  Balfour’s  Essay  is  an  Extract  from  an 
Official  Minute,  in  which  the  Governor  in  Council  called  upon 
the  Board  of  Revenue  to  consider  the  measures  which  it  will 
be  necessary  to  take  to  prevent  the  too  great  clearance  of 


*  Agra  Ukhbar,  for  January  1810. 
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forests,  where  they  exist,  and  to  promote  their  growth,  where 
they  do  not ;  or  where  they  have  been  thinned.  The  propriety 
of  restricting  leases  of  large  tracts  for  forest  land,  for  cultivat¬ 
ing  purposes,  is  also  held  in  view ;  and  it  is  suggested  that 
every  opportunity  should  he  taken,  in  connection  with  the 
usage  and  rules,  for  planting  topes  and  trees  in  the  several 
districts,  and  of  forming  continuous  and  extensive  plantations 
of  wild  trees  of  large  growth  in  suitable  positions. 

When  we  read  of  the  singular  healthiness  of  India,  citra 
Gangem ,  and  of  the  extraordinary  longevity  of  the  Brahmins 
in  former  times,  so  frequently  alluded  to  by  old  authors,* — we 
may  scarcely  be  too  credulous  in  believing  that  there  was 
a  time  in  which  sufficient  and  moderate  culture  of  the  soil  had 
rendered  India,  or  at  least  that  portion  of  it  without  the 
tropic  line,  a  temperate  and  healthy  land,  and  in  hoping 
that,  hereafter,  the  country  may  recover  these  happy  con¬ 
ditions, — science  and  labour  striving  together  for  their  restora¬ 
tion. 

For  the  present,  it  is,  undoubtedly,  quite  within  our  power 
to  regulate  the  growth  of  vegetation  in  our  Indian  stations, 
in  such  a  manner  as  sensibly  to  increase  or  diminish  the 
moisture  of  air,  and  to  influence  the  rain-fallf  and  the  water 
supply,  to  prevent  the  generation  of  malaria  on  the  spot,  and 
to  arrest  its  approach  from  a  distance. 

The  power  which  Trees  have  in  stay  ing  the  progress  of  Marsh 
Miasm  is  fully  recognised,  and  has  frequently  been  turned 
to  practical  utility  in  India. 

A  brief  review  of  the  data  upon  which  this  influence  has 
been  proved  to  exist,  may  be  interesting  to  non -professional 
readers. 

In  1820,  Dr.  William  Fergusson  propounded  the  doctrine J 
that  Marsh  Poison  is  attracted  by,  or  rather  adheres  to,  lofty 
umbrageous  trees.  In  the  territory  of  Guiana,  particularly 
where  these  trees  abound,  it  is  wonderful  to  see  how  near  to 
leeward  of  the  most  pestiferous  marshes  the  settlers,  provided 
they  have  this  security,  will  venture,  and  that  with  compara¬ 
tive  impunity,  to  place  their  habitations.  At  Parimaribo,  the 
capital  of  Surinam,  the  trade  wind  that  regularly  ventilates 


*  Bacon  On  Life  and  Death.  Temple’s  Essay  upon  Health  and  Long 
Life.  Ed.  of  1750,  vol.  1,  p.  274. 

f  Vide  Dr.  Collins’s  observation  regarding  the  effect  of  clearing  Trees, 
at  Darjeeling,  upon  the  Rain-fall,  p.  244. 

X  Op.  Citat.,  page  185,  on  Marsh  Poison.  From,  the  Transactions  of 
the  Royal  Society  of  Edinburgh ,  (Read,  1820.) 
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the  town,  and  renders  it  habitable,  blows  over  a  swamp,  with¬ 
in  a  mile  of  the  town,  which,  fortunately  for  the  inhabitants, 
is  covered  with  lofty  trees. 

According*  to  Dr.  Ranken,  an  opinion  has  long  obtained,  in 
Italy,  that  the  Pontine  Marsh  would  depopulate  Rome  were 
it  not  for  the  intervening  forests  of  Cistuna  and  Sermonetta. 
MacuTloch,*  whose  opinions  were  antagonistic  to  the  view 
which  we  are  now  maintaining, f  states  that  “the  Convent 
of  St.  Stephano  became  unhealthy  in  consecpience  of  cutting 
down  some  trees,  and  the  extirpation  of  a  wood  brought  on 
severe  fevers  at  Villetri,  during  a  space  of  three  years.  The 
same  results  occurred,  from  like  causes,  at  Campo  Salino  in  the 
Pontine  marshes.  The  site  of  ancient  Rome,  as  well  as  the 
surrounding  country,  was  a  tract  of  woods,  lakes,  and  marshes. 
The  plain  of  Latium,  according  to  Theophrastus,  was  covered, 
especially  towards  the  sea,  by  forests  of  laurel  and  myrtle,  of 
such  a  size  as  to  be  used  in  ship-building,  “constituting, 
doubtless,  screens  to  protect  the  country  from  the  pernicious 
southern  winds,  and  to  check  the  propagation,  if  not  the 
production  of  malaria.  Rome  flourished,  Latium  was  rich 
and  populous,  and  the  Lake  of  Castiglione  was  the  seat  of  a 
powerful  city.”  In  later  times,  says  Lancisi,  a  forest  to  the 
soYithward  of  Rome,  reaching  from  the  heights  of  Frascati 
and  Albano  to  the  Tiber,  which  protected  it  from  malaria,  so 
abundantly  generated  in  that  quarter  by  marshes,  was  extir¬ 
pated,  and  destruction  first  let  in  upon  the  Campagna.  A 
similar  proceeding,  in  another  quarter,  exposed  the  Eternal 
City  itself  to  the  malaria  of  these  localities.  In  1695,  after  a 
great  overflowing  of  the  Tiber,  the  inhabitants  of  Rome  were 
attacked  with  agues  and  remittent  fevers,  with  the  exception 
of  those  who  resided  in  one  particular  quarter  of  the  city, 
“  which  was  protected  by  a  belt  of  trees  around  it.”  Although 
lakes  and  marshes  have  now  comparatively  disappeared,  under 
various  attempts  at  drainage,  Castiglione  is  infamous  for  its 
pestilential  air,  the  plain  of  Latium  and  the  country  surroun¬ 
ding  Rome  are  uninhabited  deserts,  and  the  Eternal  City, 
herself,  is  frequently  sorely  visited  by  fevers,  of  a  remittent 

#  As  quoted  by  Piekford. 

t  His  view  was  that  a  country  may  become  unhealthy  by  cutting  down 
trees  and,  thereby,  exposing  to  the  developing  influence  of  the  solar  rays 
the  wet  and  previously  shaded  ground ;  and,  reversely,  the  planting  of 
trees  will,  sometimes,  check  the  production  of  malaria  by  protecting  wet 
lands  from  the  action  of  the  sun,  and  by  absorbing  and  dissipating 
moisture. 
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form,  which,  we  are  told  by  Dr.  Armstrong,  are  “'attributed 
to  the  felling  of  forests  which  protected  her  from  the  pestilen¬ 
tial  emanations  of  the  surrounding  miasmatic  districts.”* 
Upon  these  data,  it  has  been  recommended  to  plant  swamps 
and  morasses  with  evergreen  trees  and  shrubs,  and  to  place 
belts  of  similar  trees  between  such  malarious  tracts  and  towns 
and  villages,  especially  in  India.  We  have  already  seenf  that 
this  precaution  has  been  taken  at  Berhampore  and,  with  evi¬ 
dent  good  effect,  at  Peshawur.  One  of  the  earliest  and  most 
promising  instances  of  the  adoption  of  this  plan,  in  India,  was 
at  Groruckpore,  where  it  is  considered  that  the  prevalence  of 
severe  malarious  disease  was  removed  by  placing  trees  between 
the  station  and  a  marsh  in  its  vicinity.  J 


*Op.  Citat.,p:  183. 
f  Pages  178  and  193. 

X  This  station  was  long  considered  particularly  healthy.  To  the  east, 
and  about  a  mile  from  it,  is  a  very  extensive  marsh  which,  at  all  times 
in  the  year,  contains  water,  and  in  which  there  is  much  dense  vegetation  ; 
but  this,  for  a  long  time,  appeared  not  to  influence  the  salubrity  of  the 
station. 

In  constructing  the  Jail,  a  quantity  of  timber,  growing  between  the 
marsh  and  the  station,  was  cut  down  for  building  purposes.  This  left 
a  clear  open  plain,  between  the  station  and  the  marsh,  offering  no  obstacle 
to  the  progress  of  malaria  from  the  latter  whenever  the  wind  was  easterly. 
The  nearest  part  of  the  station,  consequently,  became  unhealthy. 

Dr.  Kirk  was  here  during  the  sickly  season  of  1841.  He  states  that 
the  sepoys  were  all  more  or  less  ill,  and  about  half  the  Regiment  were 
under  medical  treatment  or  unfit  for  duty  from  weakness.  Sickness  was 
very  general  among  the  native  population,  and  pale  yellow  faces,  dropsies, 
and  large  spleens  were  common,  no  one  bearing  the  stamp  of  perfect 
health. 

There  was  but  one  community  exempted  from  disease,  viz.  the  prisoners, 
who  were  very  healthy,  having  less  than  two  per  cent,  sick  in  a  community 
of  about  1,300.  Yet  they  were  every  where,  all  day  long, — scattered  about 
the  station,  mending  roads  and  performing  other  labour  ;  breathing  the 
same  atmosphere,  and  exposed  to  the  same  general  causes  of  sickness  as 
the  sepoys. 

He  found  an  explanation  of  this  in  the  fact  that  the  prisoners  slept  in  a 
jail  surrounded  by  a  wall  some  12  feet  high,  upon  a  hill  of  about  simi¬ 
lar  elevation.  “  The  atmosphere,  therefore,  which  was  breathed  by  the 
inhabitants  must  have  entered  at  an  elevation  of  near  thirty  feet  above 
the  level  of  the  surrounding  country,  a  height  never  attained  by  malaria 
in  any  degree  of  density,  if  at  all [?]  “  and  complete  decomposition 
must  speedily  follow  its  then  diluted  state.” 

Of  late  years,  the  station  has  been  rendered  comparatively  healthy 
the  protective  barrier  of  trees  having  been  restored. 
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It  lias  been  urged  that  even  the  lowest  vegetation  may  act 
as  a  barrier  against  the  escape  and  spread  of  miasmata.  W e  are 
told  by  Maeullocli  that,  when  a  species  of  bushy  thistles,  which 
flourish  in  the  Campagna  of  Rome,  are  cut  down,  fever  becomes 
prevalent; — the  malaria  being  supposed  to  be  entangled  in  the 
vegetation,  and  to  be  let  loose  by  this  disturbance.  Mr.  Sullivan 
remarks,  in  his  Visit  to  Ceylon,  that  “  the  vicinity  of  tanks 
and  lagoons  of  the  most  foetid  and  aguish  character  is  per¬ 
fectly  healthy.  These  are  covered,  in  abundance,  with  various 
kinds  of  aquatic  plants, — especially  the  lotus,  of  almost  Victoria 
Regia  magnificence,  which,  by  a  kind  of  providence,  are  made  to 
serve  not  only  as  filterers  and  purifiers  of  the  water  itself,  but 
even  as  consumers  of  a  considerable  portion  of  the  noxious 
exhalations  that  would,  otherwise,  poison  the  neighbourhood.” 

These  facts,  however,  must  not  be  accepted  as  an  excuse  for 
the  encouragement  of  the  growth  of  rank,  low,  deciduous 
vegetation  in  Indian  stations,  although  it  is  a  just  ground 
for  the  preservation  and  extension  of  close  green  sward,  and 
of  the  larger  aquatic  plants  in  tanks. 

This  property  of  trees  has,  upon  a  very  natural  but,  as  I  con¬ 
fidently  believe,  most  erroneous  extension  of  the  argument, 
been  maintained  as  an  irrefragable  reason  for  the  extermina¬ 
tion  of  all  trees  within  the  bounds  of  Indian  stations. 

Those  who  hold  this  opinion,  assuming  that  miasmata  are 
attracted  and  entangled,  as  they  rise  and  pour  onward 
when  disturbed  by  currents  of  air,  view  trees  as  malaria  traps, 
which  attract  the  poison-cloud,  as  it  passes,  to  the  station  and 
there  detain  it. 

In  support  of  this  view,  they  cite  the  deadly  atmosphere  of 
the  damp  recesses  of  the  Terai  forests  of  India — and  Fer- 
gusson’s  example  of  the  town  of  new  Amsterdam,  Berbice, 
which  is  situated  within  musket  shot  to  leeward  of  a  swamp, 
extremely  offensive  at  a  certain  stage  of  dryness,  in  the  direct 
tract  of  a  strong  trade-wind  that  blows  night  and  day, 
and,  at  these  times,  pollutes  even  the  sleeping  apartments  of 
the  inhabitants  with  the  stench  of  the  marshes  ;  yet  it,  ordi¬ 
narily,  brings  no  fevers,  though  every  one  is  well  aware  that  it 
would  be  almost  certain  death  for  an  European  to  sleep  or  even  to 
remain ,  after  nightfall,  under  the  shade  of  the  lofty  trees  that 
cover  the  marsh  at  so  short  a  distance.  All,  too,  are  equally  aware 
that  to  cut  down  these  trees  would  be  a  most  dangerous 
operation,  in  itself,  and  would,  certainly,  be  productive  of 
pestilence  in  the  town. 
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These  facts,  however,  assuredly  do  not  prove  the  postulate 
which  they  are  intended  to  uphold.  They  merely  prove  that 
a  spot  in  which  the  soil  is,  per  se,  essentially  malarious,  is  lia¬ 
ble  to  have  its  miasmatic  emanations  detained  by  trees  which 
overhang  and  surround  it  so  closely  that  perfect  insolation 
and  perflation  are  prevented.  They  merely,  in  fact,  convey 
the  useful  lesson  that  we  must  not  allow  any  portion  of  our 
stations  to  become  a  hot-bed  of  malaria,  and  that  we  must 
not  suffer  our  trees  to  become  so  thickly  packed  that  neither 
the  sun-light  nor  the  prevailing  winds  can  penetrate  their 
shade  and  traverse  their  recesses  freely. 

Indeed,  evidence  is  not  wanted  to  prove  that  the  imme¬ 
diate  atmosphere  of  the  worst  swamps  is  materially  improved 
by  the  presence  of  well-grown  trees,  especially  those  of  the 
evergreen  species .  “  It  is  a  remarkable  fact,”  says  Dr. 

Watson,*  “  That,  though  the  provinces  of  North  America, 
especially  North  and  South  Carolina  and  Virginia,  are  full 
of  ague,  that  disease  is  never  seen  among  the  inhabitants 
of  the  Dismal  Swamp , — a  moist  tract  of  150,000  acres  on  the 
frontiers  of  Virginia  and  North  Carolina.”  “  The  Dismal 
Swamp  extends  from  North  to  South  nearly  30  miles.  It  is 
covered,  in  common  with  all  other  swamps  of  that  country, 
with  evergreen  trees  of  huge  and  lofty  stature.  The  de¬ 
ciduous  cypress,  Taxodium  distichum ,  attains  a  height  of  120 
feet ;  the  red  cedar,  Juniperus  Virginiana ,  reaches  to  80  feet ; 
the  pines,  Finns  tceda  and  Finns  palustris,  from  60  to  80  feet. 
All  these  retain  their  foliage  throughout  the  entire  year.” 
The  freedom  of  this  spot  from  marsh  malaria  is,  however, 
nearly  explained  by  the  fact,  which  we  learn  from  Lyell,  that 
the  Dismal  Swamp  is  not  a  marsh,  but  a  peat-moss,  abundantly 
rife  with  antisceptic  material. 

Dr.  Pickford,  elsewhere,  draws  attention  to  the  fact,  that 
in  warm  latitudes  and  intertropical  climates,  where  malaria 
abounds  in  all  its  intensity,  many  of  the  trees  retain  their 
foliage  throughout  the  entire  year,  such  as  the  lemon,  the  lime, 
the  orange,  the  almond,  the  tamarind,  the  Cupressus  disticha, 
and  those  enumerated  in  the  preceding  paragraph. 

All  the  substantial  evidence,  hitherto  adduced,  confirms  the 
opinion  that  the  presence  of  large  and  healthy  trees,  well  se¬ 
parated  and  thoroughly  sunned  and  perflated,  neutralize  ma¬ 
laria,  and  improve  the  condition  of  the  atmosphere  by  cool- 


*  Quoted  by  Pickford. 
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ing  it  and  preserving  its  moisture,  by  absorbing  carbonic  acid, 
and  by  generating  oxygen. 

Pliny  maintained  that  groves  and  trees  absorb  and  destroy 
mephitic  vapours. 

In  India,  Dr.  Kinloch  Kirk  held  that,  trees  cannot  attract 
miasm  but  that  they  live  on  it,  and,  by  the  respiratory  func¬ 
tions  of  their  leaves,  devote  a  portion  to  their  own  subsis¬ 
tence;  they,  moreover,  he  considered,  by  the  movements  of 
their  branches  and  leaves,  mingle  a  portion  with  the  air 
generally,  causing  its  mechanical  dilution  and  ultimate  des¬ 
truction. 

The  opinion  of  the  best  authorities,  in  the  present  day, 
upholds  this  conclusion — that  flourishing  trees  destroy  ma¬ 
laria,  and  are  active  agents  in  generating  atmospheric  oxygen.* 
Admitting,  however,  to  the  fullest  extent  the  beneficial  effect 
which  well  separated  healthy  trees,  in  moderate  numbers,  produce 
in  a  station,  it  is  certain  that  they  ought  not  to  be  allowed  to 
remain  in  excessive  luxuriance  near  our  towns,  or  to  intrude 
too  closely  upon  our  dwellings — they  should  traverse  our 
stations  in  avenues,  and  dot  our  midauns  in  clumps,  but  they 
should  never  be  allowed  to  remain,  as  portions  of  original 
forest  or  even  as  large  groves,  within  or  very  near  the  con¬ 
fines  of  cantonments  ;  and  our  dwellings  should  never  be  built 
immediately  under  their  shadow.  Our  existence  should  be  apart 
from  theirs.  It  is  scarcely  more  contrary  to  reason  that  we  and 
they  should  breathe  the  same  immediate  atmosphere  than  it  is 
that  we  and  our  elephants  should  lodge  together.  It  is  a  popular 
saying,  among  the  natives  of  Bengal,  that  he  who  has  a 


*  Dr.  Pickford,  to  whose  work,  as  giving  the  opinions  of  the  best 
and  most  recent  authorities  on  malaria  we  have  been  so  much  indebted, 
remarks — “  We  have  seen  that  plants,  during  the  day,  but  more  especially 
during  sunshine,  absorb  from  the  atmosphere  and  decompose  carbonic 
acid,  and  restore  its  oxygen  to  the  air.  We  have  also  seen  that,  during 
the  night,  the  leaves  of  plants  absorb  oxygen  and  give  off  carbonic  acid. 
At  least,  if  they  do  not  give  off  carbonic  acid,  they  do  not  absorb  it.  Is 
it  assuming  too  much,  then,  to  suppose,  that  an  All-wise  Providence,  in 
His  mercy,  has  ordained  that  the  mephitic  emanations  from  the  earth’s 
surface,  and  the  poisonous  products  of  eremacausis  be  neutralised  and 
respired  by  the  leaves  of  plants.”  Again,  “  Whether  vegetation  acts  by 
absorbing  and  decomposing  marsh  miasma,  or  by  exhaling  oxygen  into 
the  atmosphere,  is  of  little  moment.  In  the  former  case,  the  miasma  is 
destroyed  by  the  vegetation  directly  ;  in  the  latter,  indirectly,  by  the  con¬ 
version,  through  the  agency  of  electric  influences,  electrical  discharges, 
and  thunder-storms,  of  the  excess  of  oxygen  exhaled  into  the  atmosphere, 
into  Nature’s  grand  and  universal  disinfectant — Ozone” 
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tree  near  his  house  keeps  death  at  his  door ;  this,  doubtless, 
is  an  exaggerated  observation  of  a  natural  law : — trees,  like 
men,  have  their  periods  of  accidental  sickness  and  of  natural 
decay.  No  tree,  however  vigorous,  is  free  from  a  strong 
suspicion  of  devouring  our  oxygen, — so  rarely  in  excess  in 
India, — at  night  and  of  replacing  it  by  carbonic  acid  ;  and  an 
unhealthy  tree  at  our  chamber  window  is,  certainly,  no  desir¬ 
able  companion  of  our  slumbers  during  the  nights  of  an  In¬ 
dian  autumn. 

It  is  commonly  thought,  in  India,  that  an  expanse  of  sea  or 
running  water  presents  an  almost  irn passable  barrier  to  the  progress 
of  malaria.  The  facts  upon  which  this  view  is  founded  are  not 
numerous  or,  in  my  opinion,  absolutely  conclusive  in  their  appli¬ 
cation  to  the  miasmata  of  tropical  countries.  Sir  Gilbert  Blane 
held  that  the  noxious  qualities  of  marsh  miasm  are  destroyed  or 
absorbed  in  its  passage  across  a  river,  or  over  the  surface  of  even 
a  small  body  of  water.  William  Fergusson,  in  like  manner, 
maintained  that  marsh  poison  is,  certainly,  lost  and  absorbed 
by  passing  over  a  small  surface  of  water.  This  Pickford 
considers  is,  probably,  due  to  the  presence  of  ozone  resting 
on  the  surface  of  the  water.  In  India,  Kirk  remarked  that 
a  running  stream  cannot  be  crossed  by  malaria,  as  its  ever- 
changing  surface  presents,  readily,  to  the  poison  the  means 
of  ultimate  decomposition  ;  and  this  principle,  he  thought, 
accounted  for  many  stories  of  plagues  advancing  along  one 
bank  of  a  stream,  the  other  being  unaffected.*  In  support  of 
this  view  an  example,  given  by  Sir  Gilbert  Blane, f  has  been 
frequently  cited.  Our  army  and  fleet,  sent  on  the  disastrous 
expedition  to  Zealand,  sailed  from  the  Downs  on  the  28th  July 
1809,  and  made  good  a  landing  on  the  Islands  of  Waleheren, 
and  North  and  South  Beveland,  on  the  31st  July  and  the 
1st  August.  Flushing  capitulated  on  the  15th  August.  In 
the  beginning  of  September,  North  and  South  Beveland 
were  evacuated,  and  that  part  of  the  army  which  occupied 
them  returned  to  England.  About  18,000  men  were  left  to 
garrison  Waleheren.  More  than  one-half  of  these  died  of 
malarious  disease,  or  were  sent  sick  to  England  in  the  course 
of  the  three  following  months.  In  the  midst  of  this  intense 
prevalence  of  marsh  poison,  not  only  were  the  crews  of  the  ships 


*  Vide  note  at  the  end  of  this  chapter. 

f  Select  Dissertations  on  Several  Subjects  of  Medical  Science. 

pp.  94—107. 
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in  the  road  of  Flushing  entirely  free  from  the  endemic,  but 
also  those  of  the  guard-ships,  which  were  stationed  in  the  nar¬ 
row  channel  between  Walcheren  and  Beveland.  The  width  of 
this  channel  is  about  6,000  feet ; — yet,  though  some  of  the  ships 
lay  much  nearer  to  one  shore  than  to  the  other,  there  was 
no  instance  of  any  of  the  men  or  officers  being  taken  ill  with 
the  same  disorder  as  that  with  which  the  troops,  on  shore, 
were  affected. 

We  must  hesitate  to  apply  this  certainly  very  striking  in¬ 
stance  in  guarding  ourselves  against  the  incursions  of  tropical 
malaria , — when  it  is  recollected  upon  what  dire  experience 
those  mariners  who  frequent  the  ports  of  the  West  India 
Islands  dread  the  flower-scented  gusts  of  the  land  breeze,  as 
the  inhabitants  of  London,  in  Bacon/ s  time,  did  the  plague 
blast,  redolent  of  “  mellow  apples  or  of  May  flowers,  or  of 
such  flowers  as  are  mellow  and  luscious,  as  white  lilies,  cow¬ 
slips  or  hyacinths” ;  or  as,  according  to  Kinloch  Kirk,  those 
whose  fate  it  is  to  linger  near  the  jungle  forests  in  the  hills 
of  Bundelkund,  sicken  at  the  overpoweringly  depressing  odour 
of  the  gigantic  Convolvulacse  which,  hanging  in  magnificent 
festoons  from  the  branches  of  the  forest  trees,  exclude  alike 
the  free  air  and  the  light  of  day. 

I  do  not  think  that  this  principle  can  be  turned  to  any 
practical  utility  in  Indian  stations.  We  have  seen  that  it 
is,  most  certainly,  not  to  the  advantage  of  the  inhabitants  to 
have  a  running  stream  or  lake  immediately  to  windward  of 
cantonments ;  and,  to  place  artificial  tanks  or  canals,  in  addition 
to  plantations  (as  has  been  recommended  at  Berhampore)  be¬ 
tween  the  station  and  the  sources  of  malaria,  is  materially 
to  disturb  the  good  which  the  trees  are  effecting,  as  it  is 
unquestionable  that  all  standing  waters  exhale  miasmata,  un¬ 
der  certain  conditions  of  the  atmosphere. 

Those  who  have  made  the  law  of  the  non-transmission  of 
malaria  across  rivers  and  narrow  straits  applicable  to  India, 
should  have  noticed  that  Blane  himself,  (in  the  very  article 
quoted  above)  expressly  rejects  such  an  application.*  He  re¬ 
marks  that  the  exhalations  of  the  soil,  in  tropical  climates,  extend 
further  and  are  still  more  malignant  than  those  of  Zealand. 
Ships  at  the  distance  of  3,000  feet  from  swampy  shores, 
(a  distance  to  which  malaria  did  not  extend  in  Zealand,) 
and  even  further,  were  affected  by  the  noxious  exhalations, 
according  to  his  own  observations  and  those  of  others,  in  the 


*  Page  101. 
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West  Indies;  and  he  had  been  informed  of  the  like  fact  with 
regard  to  India  ships  in  the  channel  which  leads  to  Calcutta.* 

It  should  not  be  forgotten,  here,  that  the  notorious  un¬ 
healthiness  of  certain  districts,  in  tropical  countries,  has  been 
attributed,  by  some  of  our  best  authorities,  to  malaria  carried 
thither  by  the  prevailing  winds,  over  intervening  seas,  from 
very  distant  localities.  In  this  manner,  the  unhealthiness  of 
Kyouk  Phyoo,  on  the  coast  of  Arracan,  has  been  traced  to 
miasmata  conveyed  by  Northerly  winds  from  the  jungles 
which  cover  the  Calcutta  Soonderbuns.  The  sickly  season, 
in  the  West  Indies,  has  been  attributed  to  some  morbific 
poison  generated  in  the  vast  forests  and  savannahs  of  the 
South  American  continent,  and  borne  across  by  the  South- 
Westerly  winds  which  generally  prevail  during  that  period;  f 
and  the  deadly  unhealthiness  of  Sierra  Leone  has,  in  like 
manner,  been  accounted  for  by  the  marshy  character  of  the 
opposite  Bulam  shore,  seven  miles  distant.  These  opinions 
have  been  much  controverted,  but  have  never  been  fully 
disproved; — still  I  believe,  in  common  with  most  of  our 
authorities,  that  miasmata,  especially  those  which  engender 
the  most  destructive  forms  of  Remittent  Fever,  lose  intensity 
in  passing  over  sea  and  river  water  ;  but  this  law  affords  us 
no  encouragement  whatever  in  selecting  sites  for  stations,  in 
this  country,  on  the  banks  of  rivers,  or  in  digging  tanks  or 
canals  to  windward  of  our  Cantonments. 

Bazars.  These  are,  in  a  sanitary  point  of  view,  necessary 
evils  which  only  admit,  practically,  of  mitigation,  in  old 
stations,  by  strict  sanitation  ;  and,  in  new  ones,  by  placing  them 
at  the  greatest  practicable  distance  from  the  Barracks. 

By  Regulation,  J  the  Bazar  of  an  European  corps  should  be 
placed  in  rear  of  one  wing,  and  the  space  allowed  for  it 
should  have  a  front  equal  to  half  the  front  of  the  corps,  with 
a  depth  of  160  yards.  Ground  is  always  to  be  allotted  for 
the  bazars  of  corps  in  the  rear  of  the  troops,  whether  in  canton- 


*  It  has  been  stated  that  the  Great  Plague  did  not  extend  to  the 
inhabitants  of  the  houses  on  London  Bridge.  If  this  be  true,  the  fact  is 
explicable  on  other  principles  besides  that  now  in  question.  The  houses  on 
the  Bridge  generally  belonged  to  comfortable  tradesmen,  chiefly  book¬ 
sellers,  were  thoroughly  perflated,  and  were  free  from  the  nuisances  of 
sewers  and  cess-pools, 
f  Tulloch. 

X  Public  Works  Code,  Chapter  V.  Sec.  1,  Paras.  6  and  8,  page  59,  and 
Military  Regulations,  Sec.  VI.  para.  12. 
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ments  or  in  camp ;  and,  in  all  practicable  cases,  within  the  Rear 
Guards  of  corps.  The  ground  allotted  to  the  bazars  of  corps 
is,  on  no  account,  to  be  blended  with  the  general  or  Station 
Bazars. 

The  rules  for  the  management  of  Regimental  and  Station 
Bazars  are  fully  laid  down  in  the  Sixth  Section  of  the 
Bengal  Military  Regulations,  and  every  Medical  Officer  ought 
to  be  perfectly  conversant  with  them.  Their  leading  pro¬ 
visions,  as  bearing  upon  public  health,  need  only  be  cited  here. 

All  Bazars,  whether  Sudder  or  Regimental,  are  under  Mili¬ 
tary  Authority.  The  management  of  a  Regimental  Bazar  is 
vested  in  the  Quarter  Master,  under  orders  of  the  Officer 
Commanding  the  Regiment. 

The  Sudder  Bazars  are  under  the  immediate  control  of  Can¬ 
tonment  Joint  Magistrates.  Officers,  who  are  not  to  be  de¬ 
tached  for  ordinary  military  duties,  except  in  cases  of  absolute 
necessity,  or  to  be  employed  on  duties  foreign  to  their  stations.* 
At  stations  where  Cantonment  Joint  Magistrates  are  not  au¬ 
thorised,  the  charge  of  Sudder  Bazars  is  to  be,  exclusively, 
conferred  on  qualified  Officers,  and  to  be  held  in  conjunction 
with  the  performance  of  their  Regimental  duties. 

All  traders  and  others  attached  to  Station  and  Regimental 
Bazars  are  registered,  and  are  subject  to  all  Regulations  made 
by  the  Commanding  Officer,  or  other  competent  authority,  for 
the  maintenance  of  good  order  and  fair  dealing,  under  penalty 
of  trial  by  Court  Martial,  or  other  legal  Court,  for  any 
breach  thereof. 

Committees  are  assembled,  quarterly,  on  the  1st  and  2nd 
days  of  the  months  of  J anuary,  April,  J uly  and  October,  at  all 
Stations,  where  there  may  be  a  Sudder  or  Station  Bazar,  for 
the  purpose  of  making  a  general  report  on  the  Bazar,  &c. ; 
recording,  invariably,  their  opinion  on  the  following  points,  f 
though  they  are  not  to  restrict  their  attention  to  them  alone, 
if  other  points,  calling  for  comment,  exist : — 

Whether  the  Roads,  Brains  and  Bridges  are  kept  in  good 
order  ?  Whether  due  attention  is,  everywhere,  paid  to  Cleanliness , 
and  to  Sanitary  measures  generally  ? 

These  reports  are  to  be  forwarded,  by  Officers  Commanding 
Stations  and  Divisions,  to  the  Quarter  Master  General  of  the 
Army,  for  the  information  of  the  Commander-in-Chief,  and, 
eventually,  of  Government. 


*  G.  0.  C.  C.,  2nd  August  1859. 
f  Those  of  a  sanitary  nature  only  are  cited  here. 
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The  Cantonment  Magistrate,  who  is  responsible  for  the  Con¬ 
servancy  of  the  Sudder  Bazar,  generally  has  a  small  Conservancy 
establishment  of  carts,  drivers  and  sweepers  for  the  Bazar.  And 
the  shop-keepers  usually  maintain  an  establishment  of  sweepers 
and  water  carriers  on  a  limited  scale,  for  cleansing  the  drains. 
The  removal  of  dead  bodies,  and  the  payment  of  domes  for 
killing  dogs  are  under  the  orders  of  the  Officer  in  charge  of 
the  principal  Bazar  of  the  Station. 

When  it  is  recollected  that  Government  have  always  been 
careful  to  preserve  the  rights  of  the  original  occupants  of 
spots  selected  as  Military  Cantonments, — that  any  existing 
village,  within  the  limits  of  cantonments,  is  allowed  to  remain, 
having  its  boundary  marked  by  pillars,  beyond  which  it  is 
not  permitted  to  encroach,  and  that,  by  regulation.  Com¬ 
manding  Officers  are  not  authorised  to  dispossess  the  pro¬ 
prietors  of  land  or  houses  which  may  be  situated  within  the 
limits  of  Military  Bazars,  although  such  persons  shall  refuse 
to  be  registered  as  attached  to  the  bazars,  or  shall  have  lost,  or 
forfeited,  or  resigned  their  privilege  of  registry,* — when  it  is 
also  borne  in  mind  that,  in  very  many  instances,  regiments 
and  detachments  are  temporarily  located,  and  even  permanently 
stationed,  in  or  close  by  towns  where  neither  the  salutary  provi¬ 
sions  of  the  Act  No.  XXYI.  of  1850,  for  the  Improvement 
of  Towns,  nor  any  other  rules  of  cleanliness  have  been  adopt¬ 
ed, — it  is  evident  that  the  constant  and  utmost  exercise  of 
the  judgment  and  vigilance  of  the  whole  of  the  Military  and 
Medical  authorities  of  Stations  is  required  in  guarding  their 
men  against  the  dangers  which  they  incur  in  resorting, — too 
generally  for  purposes  of  intemperance  and  vice, — to  Bazars 
which  are  rife  with  all  the  worst  insanitary  abominations  of 
the  native  quarters  of  Indian  towns. 

It  would  be  tedious  and  unnecessary  to  bring  forward  many 
of  the  almost  innumerable  instances  which  might  be  cited. 


*  Public  Works  Code,  Chap.  Y.  Sec.  1,  paras.  3  and  4.  Where,  how¬ 
ever,  applications  are  received  for  unoccupied  ground  in  cantonments,  for 
the  purpose  of  being  enclosed,  built  upon,  or  in  any  way  appropriated  to 
private  purposes,  the  health  and  comfort  of  the  troops  are  to  be  held  as 
paramount  considerations,  to  ivhich  all  others  must  give  way,  and  the  Com¬ 
manding  Officer  will  be  held  responsible  that  no  ground  is  occupied  in  a 
manner  in  any  way  calculated  to  be  injurious  to  either.  Government 
retain  the  power  of  resumption,  at  any  time,  on  giving  one  month’s 
notice,  and  paying  the  value  of  such  buildings  as  may  have  been  au¬ 
thorized  to  be  erected.  -  Ibid,  Chap.  Y.  Sec.  2  Paras.  2,  3,  and  6. 
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from  past  and  even  from  present  times,  in  illustration  of  the 
pernicious  effects  of  the  close  vicinity  of  insanitary  Bazars 
upon  the  health  of  our  troops.  One  or  two  must  suffice  as 
proof  that,  to  guard  them  against  this  peril,  the  utmost  care 
and  vigilance  always  has  been,  is  still,  and  ever  will  be,  required. 

Recently,  the  Superintending  Surgeon  of  one  of  our  most 
important  Military  Stations  reported  that,  shortly  after  his 
arrival  there,  understanding  that  cholera  was  prevailing  in 
the  Bazar,  (which  is  close  to  windward  of  the  European  Bar¬ 
racks)  he,  at  once,  visited  the  locality,  and  was  surprized  to 
find  a  want  of  conservancy,  such  as  he  had  never  before  met 
with.  In  one  spot,  the  sweepings  and  filth  of  the  place  had 
been  used  to  fill  up  a  low  hollow  in  which  water  lodged.  The 
meat  market  was  ankle  deep  in  filthy  putrid  mud,  and  most 
of  the  drains  were  choked.  There  have  been  many  changes, 
of  late,  in  this  station ;  and,  upon  the  Superintending  Surgeon’s 
representation,  the  necessity  for  removing  these  abominations, 
was  immediately  recognised  and,  as  far  as  was  practicable  at 
the  time, — acted  upon,  with  that  liberal  warmth  which  now, 
happily,  meets  all  judicious  sanitary  suggestions,  from  Medi¬ 
cal  Officers,  everywhere  in  India. 

During  the  greater  part  of  the  year  1853-54,  II.  M.  70th 
Regiment  was  stationed  at  Cawnpore.  Their  strength  was 
7  84 ;  and,  in  the  course  of  those  twelve  months,  they  had 
2541  cases  of  sickness,  and  231  deaths,  which  was  at  the 
rate  of  292*8  deaths  per  mille.  Of  these  casualties  184  resulted 
from  cholera,  which  made  its  appearance  among  them,  in 
Cawnpore,  between  the  20th  May  and  the  end  of  June,  dur¬ 
ing  which  time  46  cases  occurred,  with  34  deaths.  In  the 
following  quarter,  the  number  of  cases  admitted  was  215,  of 
which  150  proved  fatal.  The  last  cases  occurred  in  Septem¬ 
ber,  when  6  patients  were  attacked,  but  recovered.  Dr.  Currie 
who  was  in  ipedical  charge,  considered  that,  while  atmos¬ 
pheric  influence  was  the  predisposing  cause  of  these  out¬ 
breaks,  the  want  of  proper  drainage  in  the  vicinity  of  the 
Barracks,  the  filth  in  the  adjacent  Bazars,  the  opening  of 
cess-pools,  consequent  upon  the  recent  erection  of  Barracks, 
the  ill  construction  of  the  Barracks,  and  their  badly- ventilated 
and  crowded  state  acted  as  exciting  causes.  The  Superintend¬ 
ing  Surgeon,  at  the  same  time,  reported  that  the  European 
Infantry  Barracks  had  been  condemned,  and  were  fast  falling 
into  ruin.  He  added  that  the  peculiarity  of  the  Cawnpore 
Cantonment  is  its  being  so  intersected  with  ravines  as  to 
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afford  little  or  no  even  ground, — scarcely  sufficient  for  the  ac¬ 
commodation  of  the  troops.  It  was  then,  also,  full  of  large 
excavations  and  immediately  adjoined  the  city,  where  there 
was  an  endless  congress  of  offensive  tan-pits,  filthy  slaugh¬ 
ter  houses,  and  overflowing  privies  and  cess-pools.  The  only 
animals  that  seemed  to  thrive  in  this  festering  corruption, 
were  the  ducks,  which  attained  a  most  unusual  degree  of  plump¬ 
ness.  He  was,  however,  happy  to  say,  that  this  state  of 
matters  had  attracted  the  attention  both  of  the  Lieutenant  Go¬ 
vernor  and  of  the  Commander-in-Chief.  The  latter  had  obtain¬ 
ed  the  sanction  of  Government  for  the  filling  up  of  the  putrid 
holes,  while  the  former  had  then,  under  consideration,  a  system 
of  drainage  which  would  include  both  the  City  and  the  Canton¬ 
ments. 

Like  all  towns,  notorious  for  bad  conservancy,  in  India, — 
and  everywhere  else, — Cawnpore  has  always  been  remarkable  for 
the  severity  of  the  epidemics  and  endemics  which  have  raged 
there.  In  quoting  Mr.  Jamieson's  account  of  the  great  epidemic 
fever  which  prevailed,  throughout  the  Upper  Provinces,  in 
1816, —  (a  bilious  remittent,  of  a  violent  inflammatory  type, 
accompanied,  like  the  yellow  fever  of  the  West  Indies,  with 
suffusion  of  the  skin,  and,  unless  cut  short  in  the  commence¬ 
ment,  by  appropriate  treatment,  terminating  fatally  in  two 
or  three  days,  and  which  committed  its  chief  ravages  among 
Europeans,  in  Cawnpore),* —  Dr.  Kenneth  Mackinnon,  writ¬ 
ing  at  Cawnpore  thirty-two  yjfears  subsequently,  remarks, — 
“  Adverting  to  the  peculiar  severity  of  the  epidemic  at  this 


*  Here,  of  four  Roj'al  Corps,  the  24th  Regiment  Light  Dragoons,  735 
strong,  and  the  14th,  66th,  and  87th  Regiments  of  Foot,  which  were,  re¬ 
spectively,  852,  813  and  702  strong,  then  in  cantonments,  there  were,  from 
first  to  last,  nearly  one  thousand  persons  taken  ill.  The  disease  began  here 
in  August,  prevailed  during  the  three  succeeding  months,  and  did  not  finally 
withdraw  until  the  setting  in  of  the  cold  weather,  in  December.  It  was  at 
its  height  in  September  and  October — eight  or  ten,  and  sometimes  even  fif¬ 
teen  men,  then  died  daily.  The  87th  and  66th  Regiments  suffered  dread¬ 
fully  ;  from  the  time  of  their  reaching  the  station,  they  lost  nearly  400 
men.  The  former  corps  is  said  to  have  had  119  in  hospital  at  once,  and 
to  have  buried  21  persons  (including  women  and  children)  in  one  day, 
and  upwards  of  90  of  its  number  within  a  month.  This,  it  is  added,  is 
a  degree  of  mortality  far  exceeding  an}ffhing  then  on  record  in  the 
medical  annals  of  Bengal.  Of  numerous  native  villages,  nearly  the  whole 
population  was  ill  at  one  and  the  same  moment,  and  many  of  the  shops 
were  shut  for  want  of  people  to  attend  them.  The  banks  of  the  river  were 
covered,  at  all  times,  with  the  dead  and  the  dying. 


329  DR.  CHEVERS  ON  THE  MEANS  OF  PRESERVING  THE 

station” — “  it  would  be  curious  to  know  whether  any  great 
changes  have  taken  place  in  the  drainage  and  cleanliness  of 
the  station  since  the  period  in  question ;  it  is  certain  that,  at 
the  present  time,  there  is  much  room  for  improvement  in 
both  particulars.  I  often  wonder  that  we  escape  so  well,  and 
would  feel  no  surprise  at  the  outbreak  of  a  severe  epidemic 
remittent ;  but,  on  the  other  hand,  I  believe  that  there  can 
be  no  station  in  India  where  sanitary  improvements  could 
be  made  at  less  expense,  or  with  greater  benefit.  There  is,  upon 
the  whole,  a  very  considerable  amount  of  sickness  from 
fever  at  Cawnpore,  and  much  of  it,  I  believe,  depends  upon 
removable  causes.” 

As  we  have  already  hinted,  the  best  protective  measure 
is — to  have  the  Bazars  placed  at  the  greatest  practicable  dis¬ 
tance  from  the  Barracks,  and  to  take  up  ground  for  Canton¬ 
ments,  as  far  as  military  considerations  will  admit  of,  from 
the  confines  of  native  towns.  This  principle,  doubtless,  may, 
generally,  be  met  with  the  objection  of  inconvenience.  But 
it  must  not  be  forgotten  that,  next  to  Defeat,  the  greatest  mili¬ 
tary  Inconvenience ,  to  which  a  force  is  liable  is, — that  Sickness 
which  no  troops,  however  well  fed,  clothed,  and  lodged,  can 
possibly  escape,  Avhile  they  have  unrestrained  and  frequent 
access  to  the  Bazars. 

The  distance  between  the  Barracks  and  the  Bazars  being 
sufficiently  great  to  render  it,  in  some  measure,  a  trouble  and 
exertion  to  the  men  to  resort  to  them, — the  wisest  course 
is  to  place,  immediately  within  reach,  attractions  which, — ex¬ 
cept  to  those  whose  habits  are  hopelessly  brutalized  and  whose 
tastes  are  degraded,  beyond  all  redemption, — must  counter¬ 
vail  the  gross  allurements  of  the  Bazar, — the  comforts  of  a 
decent  home,  in-door  and  out-door  amusements  for  all  weathers, 
reading  rooms,  cafes ,  gymnasia,  cricket  grounds,  skittle 
alleys,  and  even  (until,  in  course  of  years,  those  relics  of  a  bad 
system  can  be  dispensed  with)  well-ordered  canteens. 

At  the  same  time,  no  precaution  for  enhancing  the  sani¬ 
tary  condition  of  the  Bazars  should  be  lost  sight  of.  Indeed, 
this  is,  generally,  the  case  at  present ;  the  bazars  of  our  Canton¬ 
ments  being,  undoubtedly,  for  the  most  part,  the  best  ordered 
and  healthiest  of  native  villages — this,  however,  is  no  very 
high  praise.  The  drains  being  under  the  supervision 
of  the  Executive  Engineer,  and  being  attended  to,  daily,  by 
the  Conservancy  establishment,  are  as  little  offensive  as 
possible,  and  the  standing  Regulations  for  the  clearing  of 
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mined  buildings,  and  the  filling  up  of  excavations  and  mud 
holes,  are,  in  most  places,  observed.*  Still,  wherever  the  habita¬ 
tions  of  natives  are  crowded  within  a  very  restricted  space, 
the  sanitary  evils  of  narrow  ways,  collections  of  offal,  exuberant 
vegetation,  open  sewers,  and  other  sources  of  ill  odours  must, 
almost  unavoidably,  be  rife  in  the  production  of  disease.  Clear 
environs,  a  thoroughly  good  system  of  drainage,  broad,  open, 
and  well-metalled  avenues,  irreproachable  tanks  for  bathing 
and  water  supply,  thorough  conservancy,  and  well-managed 
public  latrines  for  natives,  (which  latter  are  now  being  gene¬ 
rally  introduced  in  Cantonment  bazars,)  are  the  chief  of  the 
sanitary  advantages  which  it  is  in  the  power  of  the  authori¬ 
ties  to  provide  for  the  health,  alike  of  the  inhabitants  of  the 
Bazars  and  of  the  soldiers  who  continue  to  resort  to  them. 

The  measures  which  have,  recently,  been  taken  by  Govern¬ 
ment,  with  a  view  to  the  general  introduction  of  Public  La¬ 
trines,  for  natives,  in  Cantonments,  Bazars,  and  Towns, — in¬ 
volving,  as  they  do,  a  reform  of  valid  sanitary  importance, — 
must  here  be  alluded  to.+ 


*  Public  Works  Code,  Chap.  Y.  Sec.  2,  paras.  6  and  7,  and  Sec.  5, 
para.  9.  The  clearing  of  ruined  buildings  is  one  of  the  most  important 
and  indispensable  sanitary  measures  in  Indian  Bazars  and  Cities,  especially 
in  native  towns  recently  occupied  by  our  troops.  In  his  Report  on  the 
Commercial  Statistics  of  Syria,  Sir  J.  Bowring  has  remarked  that  no 
element  in  the  Mussulman  character  is  more  opposed  to  the  sound  commer¬ 
cial  principle  than  their  indifference  to  the  progress  of  decay,  their  unwil¬ 
lingness  to  repair  the  ravages  of  time.  If  an  edifice  is  shaken  by  an  earth¬ 
quake,  it  is  abandoned — it  is  seldom,  or  never,  raised  again  on  its  founda¬ 
tions — that  which  is  overthrown  is  never  restored  or  renovated.  A  ruin¬ 
ed  building,  like  a  felled  oak,  remains  in  the  dust  for  ever. 

This  is  also  precisely  the  case  in  Indian  towns,  and  the  ruined  and  neg¬ 
lected  buildings,  if  left  alone  by  the  European  authorities,  invariably 
become  receptacles  of  decomposing  filth.  We  have  already  seen  that 
much  of  the  disease  which  occurred  among  our  troops  at  Kurnaul  and  Anar- 
kullie,  was  traced  to  this  cause.  Scores  of  other  instances  might  be 
cited,  one  of  the  latest  of  which  occurred  in  August  last  (1859)  at  Luck¬ 
now,  when,  upon  the  appearance  of  cholera  among  the  European  troops 
at  the  Begaum  Khotee,  it  was  discovered  that  certain  unoccupied  and 
ruined  houses,  in  the  neighbourhood,  had  become  the  receptacles  of  col¬ 
lections  of  filth,  which  had  to  be  immediately  cleared  away. 

f  Writing  in  1851,  my  lamented  friend  Assistant  Surgeon  Joseph  R.  Bed¬ 
ford  recommended  the  establishment,  in  every  town  in  India,  of  public  cess¬ 
pools,  each  of  these  being  about  12  feet  in  diameter,  by  twenty  or  thirty  in 
depth,  edged  with  brickwork,  crossed  by  iron  bars,  divided  into  halves 
by  a  central  planking,  and  surrounded  by  a  hedge.  Such  a  convenience, 
separately  accommodating  the  sexes  by  its  two  compartments,  should,  he 
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In  April  1858,  the  Hon’ble  the  President  in  Council  called 
attention  to  the  necessity  of  putting  a  stop  to  the  indiscri¬ 
minate  defiling  of  the  ground  around  Barracks,  and  on  the 
out-skirts  of  towns  and  Bazars,  which  then  appeared  to  he  per¬ 
mitted,  to  the  detriment  of  the  public  health  and  in  viola¬ 
tion  of  common  decency.  The  practice,  it  was  shown,  is 
one  which  experience  has  proved  may  be  easily  put  a  stop  to, 
by  the  erection  of  public  necessaries  at  suitable  places,  and 
the  maintenance  of  a  proper  establishment  of  scavengers  to 
keep  them  properly  cleaned.  The  local  Town  or  Cantonment 
Funds  would,  usually,  supply  the  means  of  entertaining  such 
an  establishment ;  or,  where  it  may  be  necessary,  in  Military 
Stations,  the  Government,  it  was  intimated,  would  be  pre¬ 
pared  to  sanction  what  might  be  requisite  to  effect  so  import¬ 
ant  an  object.  The  ordinary  Police  should,  at  once,  be  able 
to  stop  all  irregularities ;  when,  by  the  erection  of  suitable 
Public  Necessaries,  no  excuse  would  remain  to  any  one  to 
defile  the  streets  or  fields  near  his  residence. 

The  Officers  of  the  Public  Works  Department  were,  ac¬ 
cordingly,  directed  to  co-operate  with  the  Military  authori¬ 
ties  in  causing  the  construction  of  public  necessaries  in  all 
Cantonments.  The  attention  of  the  local  Governments  was 
also  invited  to  the  importance  of  effecting  similar  arrange¬ 
ments  in  all  large  towns.  "It  is  believed,”  His  Honor  added, 
“  that  progress  has  been  made  in  this  essential  part  of  Municipal 
Police  in  many  places,  but  the  Cantonments  of  European 
Troops,  whose  health  it  is  so  essential  for  us  to  secure,  being 
usually  in  the  proximity  of  the  Chief  Towns,  an  additional 
reason  is  now  given  for  attention  to  this  subject.” 

Public  Necessaries  were  first  [?]  established  in  the  city  of 
Agra  by  Mr.  M.  Gubbins,  the  Magistrate.  For  some  time,  they 
were  exceedingly  unpopular ;  native  females  refused  to  enter 
them,  if  the  seats  were  enclosed.  They  took  a  favorable  turn 

urged,  be  formed  in  the  centre  of  every  town  mohulla,  and  should  be 
bricked  up,  when  full, — when  another  might  be  opened. 

The  town  sweepers  should  visit  these  twice  a  day,  for  the  purpose  of 
throwing  in  a  sufficient  quantity  of  chloridizing  liquid.  Once  instituted, 
all  defilement  would,  of  course,  become  penal.  That  such  an  arrangement, 
would  meet  with  the  hearty  concurrence  of  the  native  community  he  had 
amply  tested  by  enquiry,  and,  indeed,  he  could  then  point  out  one  town 
where  it  had  already  been  adopted. 

Cess-pools  have,  however,  now  been  discarded  in  all  sanitary  arrangements, 
and  the  plan  of  removing  all  excreta  to  the  greatest  practicable  distance 
lias  been  generally  brought  into  use. 
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when  farmed  to  the  owners  of  the  famed  melon  beds,  on  the 
banks  of  the  Jumna.  The  necessaries,  built  in  the  A«ra 
Cantonments,  failed  from  being  situated  on  the  outskirts,  and 
too  far  from  the  Bazars.  The  sepoys  of  the  Native  Regiments 
refused  to  use  them.  It  was,  therefore,  found  requisite  to 
build  others  in  or  near  the  Bazars,  and  to  keep  a  careful  watch 
over  their  cleanliness. 

These  Public  Latrines  are  now  almost  generally  in  use  in  the 
Military  Cantonments,  Bazars  and  Towns  of  this  Presidency. 
At  first,  their  uncleanliness  gave  frequent  cause  for  complaint. 
Now,  improvement  in  the  plans,  the  introduction  of  the 
Dry  System,  all  excreta  being  received  in  vessels  which  are 
removed  daily,  and  the  practice  of  letting  them  out  to  cultiva¬ 
tors  which,  at  once,  ensures  their  cleanliness,  and  assists  to 
make  them  self-supporting,  render  the  system  nearly  perfect.* 

Officers  are  now  generally  required  to  erect  proper  privies 
for  their  servants,  within  their  compounds,  and  to  have  them 
kept  clean. 

The  whole  of  this  new  system  is  admirable, — as  long  as  it 
is  well  carried  out, — but  it  will  require  constant  care  on  the 
part  of  the  authorities.  Ill  kept  Latrines  would  prove,  in 
a  sanitary  point  of  view,  infinitely  worse  than  none. 

It  is  advisable  that,  wherever  troops  are  stationed  near 
large  towns,  the  adoption  of  Act  No.  XXVI.  of  1850,  or  of 
a  thorough  Conservancy  System,  should  be  made  compulsory 
upon  the  towns-people.f 


*  A  few  cowries  are  usually  paid  by  each  person  resorting  to  these  La¬ 
trines.  In  the  middle  of  1858,  the  income  derived  from  the  sweepings  of 
those  at  Meerut,  was  Rupees  510  per  annum.  It  has  recently  been  noti¬ 
fied,  in  a  General  Order  by  the  Commander-in-Chief,  (of  the  23rd  June 
1859,)  that  native  soldiers  are  not  to  be  taxed  for  the  use  of  any  Latrines 
that  may  be  constructed  for  their  convenience  in  the  several  Canton¬ 
ments,  and  that  all  expenses,  connected  with  these  Latrines,  are  to  be  borne 
by  the  Cantonment  Funds. 

f  The  Sanitary  Provisions  of  this  Act,  which  is  in  supercession  of  Act 
X.  of  1842,  “  passed  for  enabling  the  inhabitants  of  any  place  of 
public  resort,  or  residence,  under  the  Presidency  of  Fort  William,  not 
within  the  Town  of  Calcutta,  to  make  better  provision  for  purposes  connect¬ 
ed  with  public  health  and  convenience,”  are  left  to  the  Commissioners, 
with  whom  it  rests  to  dehne  and  prohibit  nuisances,  and  to  define  the  per¬ 
sons  or  property  to  be  taxed  for  raising  the  monies  necessary  for  the  purposes 
of  the  Act. 

It  being  optional  with  the  inhabitants  to  adopt  or  reject  this  Act, 
and  great  latitude  being  given  to  the  Commissioners,  there  are  still 
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A  full  consideration  of  all  that  is  needed  to  improve  the 
sanitary  condition  of  Native  Towns  would  be  foreign  to  our 
main  object. 

The  subject  is,  however,  a  most  important  one,  and  has 
received  much  attention  from  Medical  and  other  Officers  in 
this  country.  At  once  the  best  and  most  concise  view  of  this 
subject,  with  which  I  am  acquainted,  is  contained  in  an  article 
on  “  Indian  Epidemics  and  Mofussil  Sanitary  Reform”  from 
the  pen  of  my  late  friend  Joseph  Richard  Bedford,  which 
appeared  in  the  Calcutta  Review  for  September  1851. 

The  chief  of  the  provisions  which  Mr.  Bedford  recommend¬ 
ed,  for  the  sanitary  improvement  of  Mofussil  Towns,  are  the 
following : — 

The  opening  out,  widening,  and  metalling  of  the  foul  streets 
and  of  the  muddy  passages  which  separate  the  dwellings — 
thus,  at  once,  removing  a  grievous  nuisance,  affording  free 
ventilation,  facilitating  traffic,  and  laying  the  whole  town 
clearly  open  to  sanitary  inspection. 

The  provision  of  proper  and  efficient  drains — “  Every  prin¬ 
cipal  road  and  street,”  he  remarks,  “  should  be  Hanked,  on 
either  side,  by  an  open  semi-circular  pucka  (brick)  drain, 
eight  inches  or  a  foot  in  diameter,  by  six  in  depth.”  “  It 
would  be  hopeless  to  attempt  a  fall  in  town  situated  on  the 
dead  level  of  Bengal ;  but  the  same  object  might  be  attained 
by  the  agency  of  public  sweepers.” 

The  proper  management  and  cleaning  of  tanks,  for  drink¬ 
ing  and  washing  purposes. 

The  construction  of  Public  Latrines — a  step  which,  as  we 
have  already  seen,  is  now  being  adopted. 

The  filling  up  the  numerous  small  neglected  tanks  and  exca¬ 
vations,  (chiefly  formed  in  removing  earth  for  brick-making, 
and  for  the  raised  foundations  of  huts,)  which  are  such  rife  and 
deadly  sources  of  poisonous  emanations  in  all  native  towns. 

The  provision,  for  all  native  houses,  of  dust  bins,  the  con¬ 
tents  of  which  should  be  removed,  every  week,  by  the  con¬ 
servancy  cai-ts. 

The  placing  at  a  proper  distance  from  the  confines  of  all 
towns,  and  the  decent  and  sanitary  ordering  of  Mussulmaun 
Burial  Grounds  and  Hindu  Burning  Ghauts. 


many  large  and  populous  towns,  in  Bengal,  where  it  either  is  not 
in  force,  or  is  carried  out  in  a  manner  not  likely  to  meet  with  the  full 
approval  of  modern  sanitary  reformers. 
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To  all  interested  and  concerned  in  sanitation  for  Native 
Towns,  the  Act  of  the  Legislative  Council  of  India,  No. 
XIV.  of  1856,  for  the  Conservancy  and  Improvement  of  the 
Towns  of  Calcutta ,  Madras  and  Bombay ,  and  the  several  Sta¬ 
tions  of  the  Settlement  of  Prince  of  Wales ’  Island ,  Singapore , 
and  Malacca ,  with  the  Bye-Laws  made  by  the  Municipal  Com¬ 
missioners  for  the  Town  of  Calcutta ,  pursuant  to  the  above 
Act,  will  be  found  very  useful  guides. 

In  Mofussil  towns,  where  Act  XXVI.  is  not  in  operation, 
the  only  funds  available,  for  sanitary  improvement  and  for  con¬ 
servancy  purposes,  are  the  surplus  proceeds  of  the  chowkee- 
daree  (Police)  tax,  and  the  profits  on  jail  manufactures.  The 
Magistrate  has  it  in  his  power  to  clear  or  fill  up  offensive 
tanks,  and  even  to  compel  their  proprietors  to  do  so  ;  but, — • 
mainly  on  account  of  the  obstinate  fact  that,  in  a  perfectly 
dead  level  there  are  no  materials  available  for  filling  up  large 
excavations, — this  power  is  very  rarely  exercised.  Convict 
labour,  and  especially  that  of  felons  sentenced  to  transporta¬ 
tion,  has  never  been  made  sufficiently  fully  available,  for  sani¬ 
tary  purposes,  in  Indian  towns. 

That  an  efficient  Conservancy  System  may  be  carried  out  in 
native  towns  and  villages,  at  a  moderate  expense,  and  without 
any  extraordinary  difficulty,  is  proved  by  the  following  de¬ 
tails. 

Understanding  that  very  good  and  economical  conservancy 
arrangements  have,  for  some  time  past,  been  in  operation  at 
Ferozepore,  I  made  enquiry  of  the  local  authorities,  and  am 
indebted  to  the  obliging  courtesy  of  Lieutenant  C.  H.  Hall, 
the  Assistant  Commissioner,  for  the  following  details : — 

1.  “The  cleanliness  of  the  city  of  Ferozepore  is  the  result  of  an  en¬ 
tirely  “  dry  system”  of  conservancy. 

2.  No  sewers,  cess-pools  or  sinks  are  allowed,  within  the  precincts  of 
the  city,  in  which  filth  would  accumulate — to  be  periodically  cleaned  out, 
but,  every  day,  the  whole  of  the  city  is  swept  by  an  establishment  kept  for 
that  purpose,  all  the  filth  collected  in  heaps,  then  carried  out  of  the  city 
on  donkeys,  and  made  over  to  the  surrounding  cultivators,  to  whom  it  is 
valuable  manure.  In  the  hot  weather,  the  sweeping  commences  at  4  a.  m. 

3.  The  only  drains  in  the  city  are  those  for  the  efflux  of  rain-water. 

4.  Outside  the  city,  in  carefully  selected  localities,  public  necessaries 
are  constructed,  for  the  use  of  the  inhabitants,  both  male  and  female. 

5.  These  necessaries  are  of  “  mud  walling,”  open  at  the  top  to  allow 
a  free  circulation  of  air. 

6.  They  are  also  cleaned  out  daily,  and  the  filth  thrown  into  a  trench, 
and  well  covered  over  with  earth,  to  prevent  the  possibility  of  any 
effluvium. 
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7.  This  becomes  the  property  of  the  owner  of  the  field  where  it  may 
be  situated,  who  expends  it,  as  manure,  on  the  soil,  when  perfectly  decom¬ 
posed.  All  undue  accumulation  is  thus  prevented.  Whenever  requisite, 
the  floors  of  the  necessaries  have  sand  and  wood-ashes  thrown  over  them 
to  keep  them  sweet. 

8.  This  system  of  Conservancy  is  carried  out  at  a  monthly  cost  of  Ru¬ 
pees  42. 

9.  The  Jemadar  and  Duffadars  of  Chowkeedars  in  the  city,  are  an¬ 
swerable  that  the  daily  work  of  cleaning  is  fully  carried  out.  They 
have  to  go  visiting  rounds,  to  ascertain  that  everything  is  properly  done, 
and  to  report,  at  the  Ivotwalee,  any  breach  of  rules  or  nuisance  which  may 
be  committed.” 

The  most  remarkable  feature  in  these  excellent  arrange¬ 
ments  is  the  fact  of  the  excreta  of  an  Indian  city  being  profitably 
employed  for  agricultural  purposes.  Mr.  Hall  informs  me,  that 
he  proposes,  next  year,  to  make  the  Conservancy  self -paying,  by 
disposing  of  the  excreta  to  the  surrounding  market  gardeners, 
on  certain  terms,  instead  of  gratis.  The  establishment,  paid 
from  this  source,  as  far  as  it  will  go,  to  be  the  same,  and  the 
arrangements  the  same  as  heretofore.  The  koora ,  as  it  is  called 
in  those  parts,  is  valuable  both  to  cultivators  and  brick-mak¬ 
ers,  in  the  neighbourhood  of  the  city.  He  has  already  fol¬ 
lowed  this  plan,  on  a  small  scale,  in  the  jail — where  the 
system  of  Conservancy  is  also  an  entirely  dry  one.  The 
sweepings  and  filth  are  carried  out  of  the  jail,  morning  and 
evening,  deposited  in  a  trench,  and  covered  over  with  earth. 
When  decomposed,  as  much  as  is  required,  the  compost  is  used 
as  manure,  in  the  garden,  and  the  rest  sold,  to  the  best  advan¬ 
tage,  to  the  surrounding  cultivators  who,  at  once,  cart  it 
away.  Any  amount,  thus  realised,  is  expended  in  the  purchase 
of  new  seeds  for  the  garden,  &c. 

The  history  of  Mahamurree  (the  Great  Death)  or  Indian 
Plague,  is  fraught  with  the  highest  encouragement  to  the 
sanitary  reformer  in  India. 

We  have  already  seen  that  this  pestilence  broke  out  in  the 
year  1823,  near  Kedarnath,  in  the  Snowy  Range.  Thence¬ 
forward,  it  committed  frightful  devastation  in  the  native  vil- 
lages  of  Ghurwal,  until  it  was  literally  extinguished  by 
Medical  Sanitation,  under  the  liberal  auspices  of  Govern¬ 
ment,  in  1853. 

During  the  period  above  defined,  it  always  prevailed,  ende- 
mically,  in  some  part  or  other  of  Ghurwal  and,  occasionally, 
raged  with  great  violence,  apparently  as  an  epidemic.  Ac¬ 
cording  to  Dr.  ltenny,  who  was  deputed  to  investigate  the 
character  of  this  plague  in  1850,  the  Mahamurree  was  a 
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malignant  fever,  of  a  typhus  character,  accompanied  by  ex¬ 
ternal  glandular  tumours  very  fatal,  and  generally  prov¬ 
ing  rapidly  so  in  three  or  four  days ;  it  appeared  to  he 
infectious,  but  was  believed  not  to  be  contagious.  Drs. 
Francis  and  Pearson,  who  proceeded  into  the  infected  dis¬ 
tricts  in  August  1852,  state  that,  in  no  single  fatal  case  of 
Mahamurree,  whether  witnessed  by  Medical  men,  or  reported, 
had  life  been  protracted  beyond  the  eighth  day.  The  follow¬ 
ing  facts  were  adduced  by  the  Medical  officers  who  in¬ 
vestigated  the  disease  on  the  spot.  Where  the  disease  pre¬ 
vailed  with  the  greatest  virulence,  it  actually  destroyed  the  rats 
and  the  snakes.  The  mortality  from  Mahamurree  was  very 
great,  not  so  much  in  actual  numbers,  as  relatively  to  the 
small  amount  of  population ;  the  mortality  which  occurred 
in  1850  was  estimated,  by  the  Civil  authorities,  to  be,  proba¬ 
bly,  25  per  cent,  on  the  total  population.  In  1852,  the  Com¬ 
missioner  of  Kumaon  wrote  that,  never  since  its  first  out¬ 
break  had  the  disease  made  such  terrible  ravages  as  in  the 
season  of  that  year.  Twenty  villages  having  been  attacked 
where,  hitherto,  one  village  had  been  known  as  infected,  and 
the  southward  progress  of  the  disease  being  more  marked 
than  ever.  The  crowding  of  men  and  animals,  and  the  neglect 
of  all  conservancy,  in  the  midst  of  which  this  gigantic  pes¬ 
tilence  upreared  itself,  were  unexampled.  In  one  small  village 
were  only  two  houses,  or  long  low  huts,  occupied  by  two 
separate  families  connected  with  each  other,  the  heads  being 
two  brothers,  (composed  of  sixteen  souls,  in  all,  old  and  young) ; 
these  two  huts  had  to  contain,  besides  sixteen  individuals, 
thirty  head  of  cattle,  large  and  small,  at  the  worst  season 
of  the  year.  Here  the  Mahamurree  commenced.  In  general, 
the  healthy  and  unattacked  fled  to  the  near  hills  or  forests, 
leaving  the  sick  to  their  fate ;  but,  at  this  place,  the  sixteen 
residents  kept  together,  till  fourteen  died,  and  one  adult  only, 
with  his  female  child,  survived.  The  measurement  of  a  room 
in  the  village  of  Mycoollee,  without  window  or  vent  in  the 
roof,  gave  for  each  of  seven  persons  109  cubic  feet  of  air, 
and  even  this  limited  proportion  was  still  more  restricted 
by  the  crowding  of  corn  baskets  and  domestic  utensils. 

In  1852,  the  Medical  Board  recommended  that  two  Medi¬ 
cal  officers,  of  experience,  should  be  located  in  Kumaon, 
or  in  Ghurwal  itself;  whose  duty  it  should  be  to  travel  fre- 
quently  through  the  infected  districts,  to  carry  sanitary 
rules  into  effect,  and,  simultaneously,  to  investigate  the  nature 
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of  the  disease.  The  Government  of  the  N.  W.  Provinces 
accorded  their  full  sanction  to  this  proposition.  In  January 
1853,  it  was  reported  that  Drs.  Francis  and  Pearson,  in 
conjunction  with  Mr.  J.  Strachey,  the  Senior  Assistant,  were 
making  the  most  successful  efforts  at  sanitary  reform,  and 
that  the  expurgatory  measures,  directed  against  Mahamurree, 
had  been  extended  into  a  general  system  of  cleansing  of 
villages  throughout  the  whole  district  of  Ghurwal.  The 
people  were  joining  willingly  in  the  scheme ,  and  appeared 
thoroughly  to  appreciate  all  its  advantages. 

A  few  months  of  energetic  and  thoroughly  judicious 
labour  wrought  a  wonderful  improvement  in  the  condition 
of  this  unfortunate  people.  In  March  1854,  Mr.  Strachey 
reported  that,  in  the  filthiness  of  their  villages  and  their 
persons,  the  Ghurwalees,  a  year  and  a  half  previously,  could 
hardly  have  been  surpassed  by  any  people  in  any  part  of  the 
world.  There  was  no  extreme  misery  or  poverty  to  account 
for  this  state  of  things  ;  excessive  filthiness  was  the  charac¬ 
teristic  of  the  whole  people,  the  dwelling  of  the  prosperous 
Brahman  was  hardly  a  shade  less  disgusting  than  that  of  the 
most  despised  and  miserable  outcast. 

The  universal  custom  that  prevailed,  among  both  rich 
and  poor,  of  keeping  cattle  in  their  dwelling-houses,  had 
long  been  felt,  by  every  one  who  had  turned  his  attention  to 
the  subject,  to  be  at  the  root  of  the  evil.  Every  village  was, 
in  fact,  one  large  dunghill.  A  rank  vegetation  was  the 
result,  and  the  whole  village  was,  for  a  large  part  of  every 
year,  an  offensive  mass  of  animal  and  vegetable  matter  in 
every  stage  of  decomposition.  Diseases,  which  more  than  de¬ 
cimated  the  population,  were  the  frequent  and  natural  conse¬ 
quence. 

The  sanitary  measures,  adopted  for  the  removal  of  these  evils 
were  as  follow : — 

Throughout  Ghurwal,  the  people  were  ordered  to  remove 
the  cattle  from  their  dwelling-houses  to  sheds  outside  the 
villages.  To  white- wash  their  houses,  and  adopt  means 
for  ventilation.  At  the  same  time,  special  measures  for  the 
prevention  of  Mahamurree  were  carried  out.  For  the  pre¬ 
vious  year  and  a  half  these  objects  had  been  unremittingly 
pursued.  The  difficulties  to  be  surmounted  were  naturally 
great.  The  people  were  too  ignorant  to  appreciate  the  benefits 
that  were  being  conferred  upon  them,  and  it  was  impossible 
that  such  extensive  measures  should  be  carried  out  without 
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occasional  hardship  to  individuals.  The  enforcement,  wherever 
necessary,  of  the  principle  so  well  understood  in  India,  of 
village  responsibility,  together  with  other  measures  of  relief 
which  were  adopted,  however,  prevented  the  hardship  to 
individuals  from  becoming  extreme.  At  the  time  when  Mr. 
Strachey’s  report  was  submitted,  the  most  difficult  part 
of  the  work  had  been  accomplished.  Throughout  Ghurwal, 
the  people  of  almost  every  village  had  finished  their  sepa¬ 
rate  cow-sheds,  and  cattle  could  then  hardly  be  found  in 
dwelling-houses  in  any  part  of  the  country.  The  new  sheds 
being  built,  no  great  inducement  remained  to  revert  to  the 
old  state  of  things. 

For  the  first  time,  for  many  years,  Mahamurree  had,  during 
the  preceding  year,  been  unknown  in  Ghurwal.  Not  a  single 
case  of  the  disease  had  occurred  since  sanitary  regulations  had 
been  observed.  Nor  was  it  in  the  cessation  of  Mahamurree 
alone  that  the  excellent  results  of  the  sanitary  system 
adopted  became  visible.  For  many  years,  the  public  health  had 
not  been  in  such  a  satisfactory  condition  as  during  the  past 
year.  It  would  have  been  strange  to  one,  who  had  seen  the 
former  and  the  present  state  of  Ghurwal  villages,  had  it 
been  otherwise.  A  year  and  a  half  previously,  no  language 
could  have  exaggerated  their  abominable  condition.  Now, 
the  villages  were  not  only  comparatively  but  actually  re¬ 
markable  for  their  cleanliness. 

All  this  good  had  been  effected  by  the  Officers  appointed 
by  Government,  at  an  expense  to  the  State  of  only  Rupees 
1931-11-6 — less  than  two  hundred  pounds  sterling  ! 

Up  to  the  present  time,  Mahamurree  has  not  re-appeared  in 
Ghurwal.* 

Roads. — By  the  Regulations  of  the  service, t  all  Sta¬ 
tion  Roads  are  under  charge  of  the  Executive  Engineer 
of  the  District.  The  Principal  Lines  of  Communication, 


*  This  was  written  in  September  1859. — In  the  following  month, 
Dr.  Pearson  communicated,  through  Dr.  Wilkie,  the  Superintending 
Surgeon  of  Meerut,  that  there  was  a  severe  outbreak  of  Mahamurree  in 
the  Northern  Pergunnahs  of  Kumaon  and  Ghurwal,  and  that  he  had 
been  invested  with  the  powers  of  a  Deputy  Magistrate,  to  enable  him 
to  carry  out  his  own  sanitary  arrangements  on  the  spot.  It  was  consi¬ 
dered  that  the  recurrence  of  the  disease  in  the  hill  villages,  after  a  lapse 
of  five  years,  was  entirely  owing  to  accumulations  of  filth,  emanations 
arising  from  animal  and  vegetable  matters  in  decomposition,  the  want  of 
ventilation,  and  the  extremely  dirty  habits  of  the  people, 
f  Public  Works  Code ,  Chap.  V.»  Sec.  3,  paras.  1,  2,  3,  5. 


339 


DR.  CHEYERS  ON  THE  MEANS  OF  PRESERVING  THE 


in  every  Cantonment,  are  metalled  and  kept  in  repair  at 
the  public  expense.  The  unmetalled  roads,  in  cantonments, 
are  maintained  in  order  by  Government,  at  the  public  expense, 
to  the  extent  of  keeping  them  clear  of  weeds,  preserving  an 
even  surface  and  draining  them. 

It  is  of  great  importance  that  the  principal  roads,  i.  e.  the 
Trunk  Road  to  the  nearest  large  town,  and  those  leading  from 
the  Barracks  to  the  Hospitals, the  Officers*  Quarters, the  Church, 
the  Parade  Ground,  and  the  Places  of  Amusement,  should  be 
kept  in  thorough  order,  drained,  and  “  metalled**  with  brick 
or  kunkur  (nodulated  limestone),  and  well  shaded  by  trees 
throughout.  It  is  pointed  out,  in  the  Regulations,*  that 
Government  is  prepared  to  sanction,  on  estimate,  the  expense 
of  planting  trees  along  the  Principal  Roads  in  new  Stations, 
where  they  may  be  required  ;  and,  when  necessary,  to  provide  for 
watering  and  taking  care  of  them  for  the  first  two  or  three 
years  after  they  have  been  planted. 

It  is,  of  course,  a  matter  of  great  consequence  to  the  health 
of  the  men  that  all  paths  between  the  several  barracks,  and 
from  these  to  their  respective  out-houses,  &c.  &c.,  should  be 
properly  raised,  that  the  men  may  pass  to  and  fro,  dryshod, 
in  the  rains.  The  neglect  of  this  is  occasionally  complained 
of  as  a  cause  of  sickness,  especially  where  the  barracks  have 
been  recently  erected. 

Burial  Grounds. — Should  be  placed  at  a  distance  of  about 
half  a  mile  from  the  barracks,  out  of  the  line  of  the 
prevailing  winds,  and  in  spots  towards  which  the  military 
buildings  are  not  likely  to  be  extended. 

Their  charge,  and  the  control  of  their  establishments  of 
chowkeedars,  mallees,  (policemen  and  gardeners),  &c.  rests  with 
the  Chaplain. f 

For  the  most  part,  these  spots  are  carefully  and  religiously 
tended  in  India.  It  is  most  important,  for  the  sake  alike 
of  decency  and  of  public  health,  that  they  should  be  kept  in 
the  most  perfect  order.  In  a  sanitary  point  of  view,  few 
positions  are  fraught  with  more  danger  than  that  of  a  funeral 
party  gathered,  in  a  pestilential  season,  in  front  of  the 
mud-heap  which  is  just  about  heavily  to  close  the  door  of 
Time  upon  the  face  of  a  friend.  The  day  has  been  one  of 
anxiety  and,  probably,  of  fatigue  verging  upon  exhaustion. 


*  Public  Works  Code,  para.  7. 

f  Ibid,  Chap.  XX.,  Sec.  4,  paras.  14  and  16. 
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The  atmosphere,  without,  has  been  as  dark  and  as  gloomy  as 
the  spirit  within  ;  heavy  damps  and  rank  odours  are  exhaling 
from  the  dank  strong  vegetation  which  the  feet  of  the  firing 
party  can  scarcely  crush  down — every  leaf,  every  bare  spot  of 
mould,  and  every  drain,  within  the  cemetery,  is  vital  with  un¬ 
seemly  but  not  useless  existences — the  fly,  the  frog,  the  snail, 
the  centipede,  the  earth-worm,  the  beetle,  the  ant,  and  a  myriad 
more,  each  busy  in  his  mission.  The  high  walls  and  the 
dripping  frondage,  and  those  hideous,  weather-stained,  mis¬ 
shapen,  elephantine  heaps  of  brick  and  plaster,  which  are — in 
their  costliness  and  their  ruin — the  evidences,  at  once,  of  the 
regret  and  the  forgetfulness  which  follow  us  to  our  Indian 
graves,  pen  in  and  concentrate  the  odours,  animal,  vegetable, 
and  mineral,  of  all  the  things  which  are  here,  continually, 
crumbling  down  and  rotting  together.  Here  are  many  influ¬ 
ences  at  work  which  must  tend,  ere  long,  to  bring  back  to 
this  enclosure  certain  of  those  who  now  leave  it  with  feet 
vigorously  responsive  to  the  march,  but  with  aching  heads  and 
with  hearts  scarcely  less  heavy  than  they  will  be  next  month, 
when  these  weeds  begin  to  droop,  and  this  sod  is  drying 
above  them.* 

Beyond  a  plain,  clear,  well-kept  greensward  and  a  few 
evergreen  trees,  no  vegetation  should  be  allowed  in  our  burial 
grounds.  The  affection  of  survivors  may  require  that  their 
surface  should  still  be  encumbered  with  unsightly  and,  as  they 
almost  invariably  become  in  a  few  years,  ruined  and  nameless 
heaps  of  masonry ;  but  common  sense  and  the  interests  of  pub¬ 
lic  health  demand  that  the  dead,  in  India,  should  be  interred 
under  a  clear  surface  of  fresh  crisp  grass,  periodically  mown, 
and  levelled  and  rolled,  like  that  under  which  Charnock  and 
Watson,  Corrie  and  Speke,  and  William  Hamilton, f  rest  from 
their  labours  in  the  shadow  of  our  Cathedral  of  Saint  John. 

Slaughter  Houses. — Should  also  be  placed  at  a  considerable 
distance  from  the  Barracks  and  from  all  other  habitations,  and 
not  to  windward  of  them.  By  a  recent  Order,  J  it  has  been 


*  It  has  been  usual,  and  ought  to  be  the  universal  practice,  in  India, 
to  dispense  with  large  firing  and  funeral  parties  in  times  of  extraordi¬ 
nary  sickness,  when  the  duty  is  likely  to  fatigue  and  dishearten  the  men. — 
On  such  occasions,  it  is  better  that  each  funeral  should  be  attended  only 
by  a  few  of  the  deceased’s  comrades. 

f  The  Surgeon  who,  in  1716,  obtained  from  the  Emperor  Ferukshere, 
the  grant  of  Calcutta  for  the  East  India  Company. 

X  G.  0.  C.  C.,  dated  the  9th  November  1858. 

F 
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directed  that,  previous  to  fixing  or  altering  sites  for  Slaughter 
Houses  in  Military  Cantonments,  Officers  Commanding  are, 
invariably,  to  consult  the  Civil  Officer  of  the  district  within 
which  the  Cantonment  may  be  situated ;  and  that  a  sketch 
of  the  ground,  showing  the  site  selected,  is  to  be  forwarded 
to  the  Quarter-Master  General  of  the  Arm)'. 

S 'tables. — Should  stand  as  far  from  the  Barracks  as  Military 
arrangements  will  allow  and,  if  possible,  not  to  windward  of 
them.  The  same  rule  is,  of  course,  equally  applicable  to  the 
Sheds  for  Commissariat  Cattle. 

Officers’  Compounds. — According  to  Regulation,*  the  ground 
allowed,  in  Cantonments,  for  the  compounds  of  Officers  of 
all  branches  of  the  Army,  is  as  follows  : — 

Field  Officers .  83 J  X  50  yards. 

Captains  .  60 |  X  50  ,, 

Subalterns  .  50  X50  „ 

In  the  Code  of  Regulations  of  the  Department  of  Public 
Works,  the  positions  of  the  Bungalows  of  Officers  of  Regi¬ 
ments  of  Native  Cavalry,  and  Battalions  of  Native  Infantry, 
are  clearly  defined  within  the  limited  bounds  of  their  respec¬ 
tive  Cantonments.  In  many  European  Cantonments,  and 
especially  in  the  older  ones,  the  Officers  occupy  houses 
which,  in  both  a  military  and  a  sanitary  point  of  view,  are 
situated  as  disadvantageous^  as  possible.  Officers  should 
live  near  their  men,  and  ought  not  to  be  encouraged  to  expose 
themselves  to  known  sources  of  disease  from  which  the  lat¬ 
ter  are  carefully  protected.  With  that  reserve  and  love  of 
independence  which  we  Englishmen  so  generally  carry  to 
a  fault,  our  Officers  appear  to  delight  in  finding  quarters  as 
far  as  possible  from  the  Lines,  upon  the  extreme  verge  of  Can¬ 
tonments,  or  without  them  ;  and,  consequently,  the  rear  of  their 
compounds  is,  in  many  stations,  formed  by  native  villages, 
rice  fields,  waste  unreclaimed  ground,  neglected  tanks 
or  jungle.  To  compensate  for  this,  the  compound,  often 
a  very  narrow  one,  is  closely  surrounded  with  a  thick  cordon 
of  lofty  trees  which  secure  the  privacy  of  the  spot  to  the 
almost  entire  exclusion  of  the  prevailing  winds,  and  with  the 
effect  of  penning  in  and  concentrating  all  malaria  which 
periodically  rise  and  fall,  without  escaping,  within  the  precincts 
of  the  dark,  damp,  and  close  enclosure.  A  surrounding  ditch, 
which  is  often  choked,  and  which  never  sufficiently  drains  the 


*  Public  IVorlcs  Code,  Chap.  V.,  Sec.  1,  para.  5.  . 
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compound,*  and  an  un-clipped  hedgef  assist  in  polluting  what¬ 
ever  fresh  air  struggles  in  between  the  trees.  Within,  there  is, 
generally,  an  ill-kept  tank  and,  not  improbably,  certain  irregular 
muddy  excavations  which  are  used  as  receptacles  of  garden, 
kitchen,  and  other  worse  refuse.  J  There  are  also,  usually,  traces 
of  an  attempt  to  cultivate  a  lawn  and  flower  beds,  but  gardening 
is  not  an  attractive  or  a  healthy  occupation  in  India.  Nearly 

*  “  When  paths  or  roads,  specially  leading  to  any  private  estate,  shall 
cross  any  line  of  drainage,  proper  drain  bridges,  on  designs  approved 
by  the  Executive  Engineer,  shall  be  provided  by  the  person  in  posses* 
sion  of  the  estate,  on  the  requisition  of  the  Commanding  Officer,  either 
at  the  time  of  the  original  grant,  or  at  any  subsequent  time.” — JP.  W. 
Code ,  Chap.  V,  Sec.  2,  para.  6. 

f  “  No  enclosure  walls  shall  be  built,  or  hedges  allowed  to  grow  to  a 
greater  height  than  six  feet.” — Ibid.  In  Indian  towns,  all  unnecessary 
walls  should  be  dispensed  with,  as  every  mass  of  brickwork,  by  absorb¬ 
ing  heat  during  the  day,  and  radiating  it  at  night,  adds  greatly  to  the 
public  discomfort,  especially  where  the  buildings  are  placed  near  each  other. 
Mr.  Julius  Jeffreys  writes  that,  in  his  time,  nearly  the  whole  of  the  great 
station  of  Cawnpore,  of  the  unhealthiness  of  which  we  have  already  given 
so  many  instances,  was  so  cut  up  into  small  “  compounds”  by  high  mud 
walls,  that  a  bird’s-eye  view  would  have  given  it  the  appearance  of  a 
divided  honey-comb.  These  walls,  with  the  profusion  of  trees  they  en¬ 
closed,  seemed  as  if  designed  to  cut  off  every  current  of  wind  from  the 
inhabitants  of  all  those  ground-floor  dwellings,  hidden  within  them. 
Though  having  a  profusion  of  thatch  and  wall,  the  heat  of  most  of  them, 
especially  at  night,  was  stifling,  unless  assailed,  at  all  available  points, 
with  tattees ;  often  by  night,  as  well  as  by  day ;  while,  towards  the  rainy 
season,  these  were  unavailing. 

X  Head  Quarters,  Camp,  Futtehgurh,  6th  February ,  1851. — The 
following  is  published,  in  modification  of  paragraph  2  of  the  General 
Order  of  the  17 th  ultimo,  for  the  prevention  of  Holes  and  Excavations 
in  Military  Cantonments. 

2.  Officers  Commanding  stations  are  to  issue  strict  orders  prohibit¬ 
ing  this  irregular  and  most  pernicious  practice  in  all  private  compounds, 
without  a  written  engagement  being  furnished  by  the  parties  who,  under 
the  exigency  of  building  at  new  stations,  may  not  otherwise  be  able  to 
procure  materials,  that  all  holes  dug  by  them  shall  be  again  filled  up 
with  fresh  earth  within  a  stated  period  (to  be  fixed  by  the  local  Military 
authorities) ;  and  the  Commander-in-Chief,  with  the  sanction  of  Govern¬ 
ment,  further  directs  that  measures  be,  at  once,  adopted,  at  every  Station 
in  this  Presidency,  for  filling  up,  or  otherwise  remedying  all  such  exist¬ 
ing  holes  or  noxious  excavations  on  public  sites,  and  in  private  com¬ 
pounds,  as  in  the  opinion  of  the  Station  Medical  authorities  are,  or  are 
likely  to  become,  prejudicial  to  the  sanatory  condition  of  the  station. 
It  is  to  be  understood  that  the  cost  of  remedying  the  evils  referred  to, 
in  private  compounds,  is  to  be  defrayed  by  the  proprietors  of  the  estates. 
And,  in  future,  no  transfer,  by  sale,  of  a  house  or  estate  in  Cantonments 
is  to  be  authorized,  until  the  owner  has  certified,  in  writing,  that  all  holes 
have  been  fiilled  up,  or  rendered  unobjectionable,  or  that  the  intending 
purchaser  has  agreed  to  do  so  at  his  own  expense,  and  without  delay. 
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every  one  is  anxious  to  cultivate  flowers  and  ornamental 
shrubs  near  his  house,  and  many  do  so  systematically,  and  with 
good  effect ;  but  an  Officer’s  tenure  of  his  house  is  always 
uncertain  and  never  very  protracted.  Within  a  week  after 
his  departure,  the  neighbouring  mallees*  have  tom  up  his 
choice  plants,  and  converted  the  whole  symmetry  of  his  Eden 
into  an  unseemly  chaos.  The  house,  perhaps,  remains  va¬ 
cant  during  the  next  rains ;  and  the  next  occupant  who,  pro¬ 
bably,  does  not  care  for  gardening,  or  does  not  expect 
to  remain  long,  or  is  not  able  or  willing  to  incur  the 
really  heavy  expense  of  clearing  such  a  jungle,  allows  matters 
to  remain  as  they  are, — takes  the  consequences, — and  leaves 
them  for  his  successors.  Well  might  Dr.  James  Ranken 
describe  a  large  proportion  of  Officer’s  compounds  as  little 
turaees.  He,  certainly,  displayed  great  judgment  in  recommend¬ 
ing  that  the  whole  of  the  flower  and  vegetable  gardens  should 
be  placed  beyond  the  limits  of  the  station.  Flowers  and 
ornamental  shrubs,  excellent  in  themselves,  and  safe  and  de¬ 
lightful  when  grown  in  moderation  and  constantly  tended, 
are  generally  neglected  in  India,  and  then  become,  at  once,  un¬ 
sightly  and  injurious  to  public  health.  They  should,  there¬ 
fore,  be  forbidden  in  cantonments. 

The  houses  of  Officers  should  be  within  a  quarter  of  a  mile 
of  the  Barracks, f  and  should  be  placed  well  out  upon  the 
“  Common”  which  surrounds  the  latter — without  any  en¬ 
closure  or  garden,  or  any  trees  in  their  vicinity,  except  those 
which  dot  the  open  plain.  A  house  or  bungalow,  in  India, 
must  be  extremely  ill-constructed  if  it  requires  the  shade  of 
trees  to  exclude  glare  and  heat.  An  arrangement  of  this 
kind, — which  places  each  domicile  in  its  own  park,  thoroughly 
open,  on  every  side,  to  the  prevailing  winds, — would  add  much 
to  the  beauty  of  Cantonments,  while  it  would  render  the  condi¬ 
tion  of  the  Officers’  quarters  as  much  subject  to  a  judicious 
sanitary  control  as  those  of  their  men. 


*  Native  gardeners. 

f  “  In  Garrison  or  Cantonments,  the  quarters  of  Medical  Officers  must  be 
as  near  their  respective  Hospitals  as  may  be  practicable.” — Military  Regu¬ 
lations, Section  2,  para.  43.  It  would  be  a  real  advantage  that  every  Medical 
Officer  should  be  provided  with  proper  quarters  near  his  Hospital.  An 
arrangement  which  places  the  quarters  of  the  Officers  within  a  moderate 
distance  of  the  Barracks  has  the  advantage  of  bringing  them  within  reach 
of  prompt  Medical  aid — not  always  obtainable  in  scattered  Cantonments, 
during  sickly  seasons. 
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A  few  self-evident  practical  difficulties  which  would,  at  first, 
arise  from  the  disuse  of  enclosed  compounds,  would  he  obvi¬ 
ated  by  the  entertainment  of  a  small  additional  establishment 
of  Police  Chowkeedars,  under  the  control  of  the  Cantonment 
Joint  Magistrate. 

An  establishment  of  Conservancy  Carts,  quite  independent  of 
those  for  the  Cantonment,  should  be  maintained  by  the  Officers 
and  other  residents  in  every  Military  Station. 

Tanks  should  never  be  allowed  within  a  hundred  yards  of 
any  house,  except  where  the  low  and  moist  nature  of  the  soil 
renders  them  indispensable  for  drainage  purposes. 

Mr.  Jeffreys*  very  strongly  urges  the  advisability  of  pro¬ 
viding  Officers  and  their  Families  with  Quarters,  in  a  well-con¬ 
structed  building,  ventilated  upon  a  principle  which  he  fully 
describes,  upper-roomed,  divided  into  compartments,  and 
having  spacious  outer  verandahs  along  their  entire  length.  He 
is,  doubtless,  correct  in  believing  that  Officers  might  be 
sumptuously  housed  in  such  quarters  at  no  greater,  perhaps  at 
less  expense,  than  in  their  present  separate  dwellings.  I  believe 
that  many  Officers,  especially  the  unmarried  men,  would 
gladly  avail  themselves  of  such  quarters,  which  should  com¬ 
municate  with  a  spacious  mess-room  and  a  library.  The  Ma¬ 
dras  Club  House  affords  an  admirable  model  for  quarters  for  un¬ 
married  Officers.  A  very  moderate  rate  of  rent  would  return  a 
high  interest  upon  the  money  laid  out  in  the  erection  and  re¬ 
pairs  of  such  a  building,  which  affords  all  that  health  and  com¬ 
fort  can  require,  arranged  upon  principles  of  the  most  judici¬ 
ous  economy.-)* 


#  Op.  Citat.,  p.  123. 

f  Where  Officers’  Quarters  are  to  be  provided,  the  following  scale  is 
laid  down,  in  Chap.  Y.  Sec.  4,  page  68,  of  the  Public  Works  Code,  as 
being  applicable ;  —but  to  Regimental  Officers  only. 


Ranks. 

Rooms. 

Servants’ 

Houses. 

i  Stables  for 

I  one  Horse. 

24X1616X16 

16X8 

Bath. 

Colonel  and  Lieut. -Col . 

2 

4 

2 

4 

12 

4 

Major  and  Senior  Surgeon . 

2 

3 

1 

3 

9 

3 

Captain  and  Surgeon  . 

1 

2 

1 

2 

8 

2 

Lieut,  and  Assistant  Surgeon... 

1 

1 

0 

1 

4 

1 

Ensign . 

0 

2 

0 

1 

3 

1 
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THe  important  subject  of  Water  Supply  for  Cantonments 
and  Barracks  will  be  reviewed  in  the  next  Chapter. 

The  following  are  the  Standing  Regulations  of  the  Service 
upon  the  means  for  Preserving  Public  Health  in  Military  Can¬ 
tonments, — not  already  cited  in  this  Chapter. 

The  rules  under  which  the  Limits  of  Cantonments  are  de¬ 
fined  are  as  follow  :* 

The  limits  of  Cantonments  and  Garrisons,  including  the 
Military  Bazars  attached  thereto,  shall  be  marked  out  by 
the  Commanding  Officer,  in  concert  with  the  Collector. 

The  Commanding  Officer  will  submit  to  Government,  through 
the  Commander-in-Chief,  a  report,  framed  in  concert  with  the 
Collector,  upon  the  local  limits  of  the  Cantonment  or  Garrison, 
forwarding,  at  the  same  time,  any  separate  remarks  which 
the  Collector  may  wish  to  make  on  the  subject,  for  the  final 
orders  of  Government.  As  soon  as  the  limits  of  the  Can¬ 
tonments  and  Garrisons  shall  be  approved  and  confirmed  by 
Government,  on  the  above  report,  plans  shall  be  prepared,  in 
quadruplicate,  and  signed  by  the  Commanding  Officer  and 
Collector.  One  copy  shall  be  deposited  at  the  Head-Quarters 
of  the  Station,  another  at  the  kutcherry  of  the  Collector,  and 
the  other  two  shall  be  submitted  to  the  Commander-in-Chief, 
by  whom  one  copy  will  be  forwarded  to  Government. 

The  limits  of  Cantonments  are  to  be  defined  by  pillars  of  masonry, 
erected  at  each  angle  of  the  boundary  line. 

The  Commanding  Officer  of  every  station  is  responsible  that  general  clean¬ 
liness  and  neatness  are  preserved,  and  that  no  effort  is  spared  to  obtain 
effective  drainage,  and  to  remove  every  local  source  of  an  injurious 
influence  on  the  health  of  the  troops  and  residents. 

He  is  also  held  responsible  that  no  cultivation  is  permitted  within 
the  limits  of  a  cantonment,  nor  ground  occupied  for  any  purpose  which 
is  likely  to  prove  injurious  to  the  health  or  comfort  of  the  troops. 
He  is  responsible  that  no  putrescent  matter  be  allowed  to  remain  in 
the  vicinity  of  the  Barracks  and  Lines,  and  that  the  duties  of  Conser¬ 
vancy  generally,  are  not  neglected. 

In  1853,  the  Commander-in-Chief  issued  a  Circular  directing  Officers 
commanding  stations  to  send  him  periodical  reports  of  their  conser¬ 
vancy,  drainage,  &c. 

In  these  matters,  the  Commanding  Officer  will  be  aided  by  the  pro¬ 
fessional  advice  of  the  Executive  Engineer ;  and  will  have  the  assis¬ 
tance  of  the  Barrack  Master  and  his  establishment  in  removing  noxious 
matter,  and  preserving  general  cleanliness. 

Commanding  Officers  and  Quarter  Masters  of  Corps  and  Detachments, 
and  Heads  of  Departments  are  required  to  attend  to  the  cleanliness  of 
their  own  lines  or  premises. 

*  Regulation  XX.  of  1810,  and  Public  Works  Code,  Chapter  V.  Sec. 
1,  page  57. 
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The  Barrack  Master’s  establishment  of  carts,  cattle,  bildars,  sweepers, 
&c.,  required  for  general  conservancy  purposes,  will  be  fixed  specially  for 
each  station. 

The  use  of  Commissariat  cattle,  if  any  are  available  at  the  station, 
will  be  allowed  for  any  conservancy  purposes  on  which  the  Executive 
Commissariat  Officer  may  consider  their  employment  unobjectionable. 
The  expenses  of  tending  and  feeding  the  cattle,  when  thus  employed, 
will  be  chargeable  to  the  Barrack  Department. 

It  is  the  duty  of  the  Barrack  Master,  under  the  authority  of  the 
Commanding  Officer,  to  carry  into  effect  all  measures  intended  to  pro¬ 
mote  the  cleanliness  of  Lines  and  of  the  Barracks,  Hospitals  and  other 
Buildings. 

It  is  not  needful  that  the  strength  of  the  establishments 
allowed  for  the  maintenance  of  cleanliness  in  the  Lines  and 
Barracks  of  European  Troops  should  be  cited  here.  The 
Regulated,  Fixed,  Temporary,  and  Additional  Establishments 
are  given,  in  detail,  in  General  Order  No.  577,  of  the  15th 
July  1853,  and  in  Chapter  XX.  Section  6,  page  242,  of  the 
Public  Works  Code  of  1858. 

Extra  conservancy  establishments  can  be  entertained,  for  any  special 
purpose,  upon  the  responsibility  and  under  the  authority  of  the  Officer 
commanding  the  station  or  division,  published  in  orders,  subject  to  the 
confirmation  of  Government- 

Commanding  Officers  of  stations,  corps  or  detachments  were,  recently,  re¬ 
minded,  (in  G.  0.  C.  C.  of  the  27th  June  1859,)  that  orders  creative  of 
unauthorized  expense,  such  as  for  extra  conservancy  or  other  establish¬ 
ments,  &c.  &c.  can  only  be  issued  by  them  in  anticipation  of  sanction, 
in  cases  of  absolute  emergency,  which  will  not  admit  of  the  delay  of  a 
previous  reference  being  made  for  the  orders  of  the  Commander-in- 
Chief,  or  of  Government,  as  the  case  may  be ;  and  that  any  future  neg¬ 
lect  of  this  order  may  entail  pecuniary  responsibility  upon  Command¬ 
ing  Officers. 

No  excavations  are  allowed  to  be  made  within  the  limits  of  any  military 
cantonment  for  building  or  any  other  public  purposes  without  the  sanction 
of  Government  previously  obtained  through  the  Commander-in-Chief  in 
the  Quarter-Master  General’s  department ;  and,  whenever  it  may  be  neces¬ 
sary  to  apply  for  such  permission,  the  local  military  authorities  must  certi¬ 
fy  that  the  site  selected  for  the  purpose  is  not  likely  to  interfere  with 
the  health  or  comfort  of  the  troops  or  the  cleanliness  and  appearance  of 
the  station.  The  measurements  of  the  superficial  space  to  be  occupied 
and  the  depth  of  excavation  must  also  be  stated. 

The  Executive  Engineer  will  take  immediate  steps  to  prepare  estimates 
for  filling  up,  converting  into  tanks,  or  draining  any  existing  hollows 
reported  by  the  Standing  Medical  Committee  likely  to  be  injurious  to  the 
health  of  the  troops ;  but, — excepting  in  case  of  declared  emergency,  to  be 
dealt  with  under  Chap.  IV.  of  the  Public  Works  Code  of  1858, — the  ordi¬ 
nary  course  of  proceeding  must  not  be  broken  through  in  dealing  with  such 
matters,  and  sanction  must  be  obtained  for  the  work  in  regular  form. 

No  expense  is  to  be  incurred  in  filling  up  excavations,  or  clearing  and 
levelling  parades,  when  the  work  can  be  done  by  the  Quarter-Master’s 
establishments. 
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Excavations  for  buildings,  made  by  Sepoys  or  private  individuals,  must 
be  filled  up  at  their  expense. 

The  Commanding  Officer  is  responsible  that  due  precautions  are 
taken  against  danger  to  the  buildings  from  fire,  and  the  Executive 
Engineer  and  Barrack  Master  are  required  to  co-operate  with  him.  The 
rules  on  the  subject  of  these  precautions  are  contained  in  the  Military 
Regulations,  and  an  abstract  of  them  is  given  in  Chap.  XX.  of  the  Public 
Works  Code  * 

Expenditure  of  Local  Cantonment  Improvement  Funds,  aris¬ 
ing  from  the  rent  of  Cantonment  Lands  for  cultivation  or 
grazing,  or  from  the  sale  of  grass  or  wood,  or  received,  as  a 
fixed  monthly  allowance,  in  cases  where  this  rent  is  paid  to 
the  Civil  authorities. 

In  a  recent  General  Order ,f  the  Commander-in-Chief  has  observed  that, 
in  some  instances,  Cantonment  Improvement  Funds  have  been  expended 
without  due  regard  being  paid  to  the  objects  for  which  they  were  chiefly 
intended, — viz.  Conservancy  and  Sanitary  arrangements ;  the  keeping 
in  repair  of  Cantonment  roads,  drains,  and  such  like ;  and  has  desired  that 
it  be  borne  in  mind  that  these  Funds  are  only  to  be  applied  to  what 
may  be  termed  “  luxuries”  of  a  Cantonment,  such  as  the  watering  of  roads, 
after  all  other  more  important  calls  upon  them  have  been  provided  for. 
Where  the  Funds  will  not  suffice  for  all  purposes,  the  watering  of  roads 
should,  if  deemed  necessary,  be  effected  by  subscription,  according  to 
the  practice  that  has,  heretofore,  generally  obtained  in  all  Cantonments. 

The  necessity  for  the  maintenance  of  a  large  and  efficient 
Conservancy  establishment,  or  of  the  grant  of  a  fixed  monthly 
allowance,  fully  adequate  for  the  constant  maintenance  of 
thorough  cleanliness  in  Cantonments,  has  long  been  felt.  J 

Such  an  arrangement  would  be  found  to  work  both  effec¬ 
tually  and  economically.  A  locality, — once  placed  in  thorough 
sanitary  condition,  freed  from  mud  holes,  ruins,  superfluous 
bushes,  and  rank  herbage,  and  furnished  with  well-arranged  sur¬ 
face  drains, — may  be  kept  in  order  by  a  small  well-managed 
establishment,  kept  daily  at  work,  at  a  very  moderate  outlay. 

In  India,  as  in  England,  Medical  Officers  have  sometimes 
reason  for  complaining  that  the  sanitary  system  is  inter- 


*  The  above  Regulations  are  cited  from  the  Public  Works  Code,  Chap.  V.  Sec. 
6,  and  XX.  Sec.  6,  and  Supplement,  page  21,  and  from  the  General  Regulations  of 
the  Bengal  Army ,  Sec.  2. 
f  Dated  27th  June,  1859. 

X  In  their  Annual  Report  for  the  year  1850-51,  the  Bengal  Medical 
Board  strongly  suggested  that,  in  all  cantonments  where  European  Troops 
are  stationed,  Conservancy  Committees  should  be  formed,  upon  whose  re¬ 
commendation  all  measures  involving  outlay  to  a  small  amount  should 
immediately  be  ordered  by  the  local  authorities  from  available  local  funds. 
Measures  involving  larger  expenditure  to  require  the  sanction  of  Govern¬ 
ment. 
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mitting  or,  as  it  lias  been  aptly  termed  “ spasmodic”  Rank 
vegetation  is  allowed  to  flourish,  unsuspected,  filth  heaps  to 
accumulate,  kutcha  drains  (earth  ditches)  to  silt  up  or  to 
become  choked  with  weeds,  dead  leaves,  or  worse,  &c., — until 
cholera  makes  its  appearance.  Committees  are  assembled — all 
that  has  been  left  undone,  and  all  that  ought  to  be  done,  be¬ 
comes  self-evident,  and  an  immediate  and  general  clearance 
(not  always  a  very  safe  or  easy  measure)  is  ordered.  In  a 
few  months  afterwards,  possibly,  another  pestilential  out¬ 
break  may  enforce  the  necessity  of  another  clearance. 

That  thorough  and  constant  system  of  Conservancy  which  is 
required  in  our  Cantonments  will,  doubtless,  be  shortly 
established. 

In  a  recent  General  Order  (of  the  11th  June  1859)  the 
Right  Honorable  the  Commander-in-Chief,  under  instructions 
from  Government,  directed  Officers  Commanding  Divisions 
to  convene  a  Special  Committee,  at  each  station  within  their 
respective  commands,  for  the  purpose  of  fixing,  in  consulta¬ 
tion  with  Executive  Engineers  “  the  amount  required,  month¬ 
ly,  in  the  form  of  a  fixed  allowance  for  the  repair  of  the 
roads  and  clearing  drains  in  each  Cantonment.”  It  was, 
at  the  same  time,  announced  that  a  fixed  monthly  charge 
(varying  at  the  different  stations,  from  Rs.  100  to  200) 
obtains  in  all  stations  of  the  Peshawar  and  Lahore  Divisions. 

Medical  Sanitary  Supervision  in  Stations. 

At  every  Station  of  the  Army,  the  Senior  Medical  Officer 
is  the  Sanitary  Officer,  ex-officio,  and  without  extra  allow¬ 
ance.  All  Medical  Officers,  at  the  Station,  communicate  with 
him  on  Sanitary  subjects,  as  part  of  their  ordinary  duty. 

The  attention  of  all  sanitary  officers  is  drawn  to  the  ur¬ 
gent  necessity  that  exists  for  their  making  themselves  thorough¬ 
ly  acquainted  with  the  country  in  the  neighbourhood  of  their 
respective  stations,  in  view  to  such  sanative  measures  being 
taken  as,  on  their  representation,  may  be  deemed  advisable 
to  remove  or  counteract  any  probable  source  of  disease.  They 
are  also  enjoined  to  take  measures  to  have  themselves  ap¬ 
prised  of  the  earliest  appearance  in  their  district  of  any  epi¬ 
demic,  especially  cholera,  and  to  communicate  with  each  other 
regarding  the  peculiar  features  and  progress  of  such  disease. 

It  has  long  been  a  standing  order  of  the  Bengal  Medical 
Service  that,  on  occasions  when  cholera  or  any  other  disease 
may  prevail,  epidemically,  the  same  will  be  immediately  report¬ 
ed  by  Superintending  Surgeons  foi  the  information  of  the  Mili¬ 
tary  Authorities,  and  of  the  Director  General  of  the  Medical 
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Department,  and  its  progress  is  also  to  be  reported  every  third 
day  until  it  finally  ceases,  noting  the  number  of  daily  admis¬ 
sions,  discharges,  and  casualties  during  the  three  foregoing 
days  as  furnished  in  the  Reports  of  the  Medical  Staff. 

It  is  also  enjoined  that,  whenever  the  transmission  of 
Reports  of  the  invasion  or  progress  of  cholera  or  any  other 
epidemic,  through  the  channel  of  the  Superintending  Sur¬ 
geon,  is  likely  to  be  attended  with  considerable  delay.  Medical 
Officers  will  transmit  duplicates  of  such  reports,  direct,  to  the 
office  of  the  Director  General.* 

It  has  been,  more  recently,  provided  that,  whenever  any 
unusual  sickness  or  mortality,  from  any  cause  whatever,  may 
occur,  among  troops,  the  Medical  Officers  will  report,  immedi¬ 
ately,  direct  to  the  Director  Genera? s  Office,  Duplicates  of 
these  Reports,  which  are  to  be  in  the  form  of  a  letter  written 
as  briefly  as  may  be  consistent  with  a  full  account  of  the 
sickness,  of  its  probable  causes,  and  of  the  means  employed 
and  required  for  its  arrest  are,  at  the  same  time,  to  be  despatch¬ 
ed  to  the  Superintending  Surgeon’s  Office.? 

It  may  not  be  out  of  place  to  allude,  here,  to  a  great  pre¬ 
ventative  measure  which,  under  Providence,  we  are  permitted 
to  employ  in  India,  with  strong  promise  of  immediate  suc¬ 
cess,  for  the  check  of  endemic  and  even  of  epidemic  outbreaks 
of  Cholera  Pestilence, — viz.,  Change  of  Locality. 

The  principle  upon  which  this  step  is  adopted  has  long 
been  recognised.  Sir  G.  Blane,J  was  informed  by  a  General 
Officer,  who  served  in  the  Egyptian  campaign  of  1800,  and  was 
President  of  the  Board  of  Health,  that  it  is  a  fact,  fully  estab¬ 
lished,  that  the  Bedouin  Arabs  were  never  known  to  be  affected 
with  the  plague,  though  they  take  no  precautions  against 
it,  and  use,  with  impunity,  the  clothes  of  those  who  die  of  it. 
This  was  accounted  for  by  their  never  living  in  houses,  and  by 
their  being  in  constant  motion  and  change  of  residence.  The 
General,  very  sagaciously,  availed  himself  of  this  knowledge, 
and  contributed  much  to  the  extinction  of  the  plague  by  order¬ 
ing  a  frequent  shifting  of  the  ground  of  the  camp.  It  appears 
that,  in  a  measure,  even  the  natives  of  India, — so  noted,  in  ge¬ 
neral,  for  their  apathy  under  severe  visitations  of  disease,  — re¬ 
cognize  this  principle.  I  was  told,  some  years  ago,  by  a  gentle¬ 
man  who  employs  a  large  number  of  workmen,  most  of  whom 


*  Bengal  Regulations  of  1851,  Chap.  2,  para.  27,  and  Chap.  B,  para.  10. 
?  Director  General’s  Circular,  No.  9,  May  31st,  1858. 

X  -Elements  of  Medical  LogicJc,  p.  176. 
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are  hutted  on  his  very  extensive  premises  in  the  neighbourhood 
of  Calcutta,  that,  whenever  cholera  makes  its  appearance 
among  them,  they  remove  to  another  part  of  the  grounds. 
This  principle  forms  one  of  the  most  inexplicable  features  in 
the  history  of  this  mysterious  disease ;  it  is,  certainly,  true  that, 
in  most  of  the  worst  diseases  of  India — especially  in  mala¬ 
rious  fevers  and  in  dysentery — the  necessity  of  early  removing 
the  patient  from  the  spot  in  which  he  has  been  attacked,  from 
one  part  of  the  station  to  another — even  to  a  worse  locality ; 
or,  at  least,  from  one  apartment  to  another,  is  as  fully  recog¬ 
nised  here,  by  most  Medical  men,  as  the  necessity  of  dragging 
a  drowning  person  out  of  the  water  is  acted  upon  every¬ 
where, — still  when,  as  we  have  already  seen,  healthy  European 
or  Native  troops  can  never  be  moved,  either  by  land  or  water, 
especially  in  the  hot  and  rainy  seasons,  without  reasonable  fear 
of  an  outbreak  of  cholera — it  is,  certainly,  marvellous  that, 
where  the  disease  is  raging  in  a  barrack,  the  removal  of  the 
men  to  camp,  in  an  open  and  healthy  position,  a  mile  or  two 
off,  usually  checks  the  pestilence  as  if  by  a  charm. 

The  principle  of  removing  troops  immediately  upon  the 
appearance  of  Yellow  Fever,  or  other  severe  epidemic  visita¬ 
tion  among  them,  has  long  been  recognised  and  acted  upon 
in  the  West  Indies.* 

Dr.  Kenneth  Mackinnon  is  one  of  the  earliest  and  strong¬ 
est  advocates  of  this  measure.  I  need  not  cite  his  facts  and 
arguments  in  its  favor,  as  they  are  so  readily  accessible.t  I 
prefer  giving  other  examples,  in  illustration  of  the  fact,  not 
sufficiently  recognised  by  the  Service  at  large,  and  especially 
by  some  young  Officers — that,  although  change  of  locality 
may  fail,  in  some  instances,  and  then,  probably,  from  some 
avoidable  defect  in  the  arrangements,  it  needs  scarcely  ever, 
at  any  season,  however  trying,  be  rejected  from  the  fear 
of  putting  the  men  to  a  still  greater  risk  from  exposure,  &c., 
or  from  the  certainty  that  they  cannot  be  removed  beyond 
the  range  of  the  epidemic  or  endemic  influence. 


*  Sir  A.  Tullocli  mentions,  as  a  remarkable  instance  of  the  influence 
of  hope  in  repelling  Yellow  Fever  that,  during  the  epidemic  in  1822, 
among  the  91st  Kegiment,  at  Up-Park  Camp,  when  the  order  was  issued 
for  their  removal  to  another  station,  the  fever  ceased,  and  though  the 
corps  to  as  unexpectedly  detained  for  three  or  four  days  after  the  order 
was  issued,  not  one  case  was  admitted  into  Hospital  in  the  whole  course 
of  that  period . 

t  In  the  article  on  Epidemics  already  cited ,  Indian  Annals  for  October 
185b*,  p.  H9. 
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On  the  latter  point,  a  strong  case  occurred  in  my  own 
experience  in  the  Native  Jail  of  Chittagong  in  the  year 
1851.  A  most  destructive  epidemic  of  cholera  then  ravaged 
the  whole  of  that  portion  of  Eastern  Bengal.  It  chiefly  follow¬ 
ed  the  main  lines  of  road,  along  which  the  villagers  perished  by 
thousands.  In  the  Chittagong  Jail,  the  disease  assumed  a 
very  severe,  and  (in  my  experience)  a  very  peculiar  type.  Up¬ 
wards  of  thirty  deaths  occurred, — nearly  three-fourths  of  those 
attacked, — before  the  prisoners  could  be  removed  to  camp.  The 
elevated  spot  which  we  ^elected  for  the  camp,  was,  in  every  way, 
well  adapted,  except  that  the  main  road  and  an  impested  village 
lay  at  the  foot  of  the  hill,  and  to  windward  of  it.  The  removal 
was,  however,  effected,  and  not  a  single  case  originated  in  the 
camp,  although  one  or  two  men,  who  probably  carried  the  dis¬ 
ease  with  them  from  the  J ail,  were  attacked  immediately  after 
they  got  out. 

I  may  here  mention,  that  it  has  been  recommended,  and 
especially  by  Mr.  Dempster,  to  change  the  ground,  avoiding 
the  course  of  the  rivers  and  main  roads,  and  to  continue  so 
changing,  at  short  intervals,  until  the  disease  disappears. 

Hot  or  wet  weather,  in  which  such  outbreaks  are  most 
likely  to  occur,  is,  certainly,  no  reason  for  hesitation  in 
removing  the  troops.  Mr.  Dempster  has  lately  brought  for¬ 
ward  the  following  striking  instance.*  On  the  annexation  of 
Oude,  by  Lord  Dalhousie,  H.  M.  52nd  Regiment  was  left 
to  garrison  Lucknow.  A  large  and  lofty  range  of  build¬ 
ings,  known  as  the  “  King’s  Mews,”  was  adapted  for  their 
reception.  The  barrack  accommodation,  thus  hastily  provid¬ 
ed,  was  much  more  spacious  and  convenient  than  could  have 
been  looked  for  in  a  native  town ;  but,  in  carrying  out  the 
necessary  alterations,  a  grievous  mistake  was  committed. 
The  floors,  and  especially  those  of  the  verandahs,  were  much 
broken  and  full  of  deep  excavations ;  and,  outside,  there  was 
an  enormous  dung  heap,  the  accumulation  of  years,  of  stable 
litter  of  all  kinds.  The  Native  Superintendent  of  the  Repairs 
thought  he  could  most  readily  execute  the  order  to  remove 
the  litter  and  to  repair  the  floors,  by  filling  up  the  holloios 
in  the  floors  with  the  dung  and  litter ,  smoothing  all  over  with 
a  neat  covering  of  clay  and  plaster  ! — (The  exact  principle 
which  has,  since,  been  adopted  in  constructing  the  broad 
raised  trottoirs  in  Chowringhee  Road,  the  finest  thoroughfare 
in  India) .  This  was  not  discovered  until  afterwards.  Not  long 


*  The  Lancet,  June  5th,  1858. 
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after  the  regiment  had,  on  the  approach  of  the  hot  weather, 
taken  possession  of  these  temporary  barracks,  cholera,  in  a 
very  virulent  and  fatal  form,  broke  out  amongst  the  men, 
although  that  disease  was  nowhere  else  known  to  exist  in 
the  crowded  and  dirty  city  of  Lucknow.  A  Special  Medical 
Committee,  of  which  he  was  President,  was  assembled  to  de¬ 
termine  what  was  best  to  be  done  under  such  circumstances. 
The  Committee,  considering  the  disease  to  have  been  of  local 
origin,  recommended  that  the  Regiment  should  be  imme¬ 
diately  moved  out  into  camp  to  a  well-drained  and  open 
plain,  some  distance  from  the  City ;  that  an  extra  number  of 
tents  should  be  furnished  for  the  accommodation  of  the  men ; 
and  that,  the  sick  being  left  behind  in  Hospital,  all  communi¬ 
cation  should  be  strictly  cut  off  between  the  Hospital  and 
the  standing  Camp.  If,  after  the  first  move,  cholera  still  con¬ 
tinued,  it  was  further  recommended  that  the  Regiment  should 
again  change  ground,  in  an  opposite  direction ;  and  so  to  keep 
moving,  at  short  intervals,  until  the  disease  entirely  disappeared. 

The  obvious  objections  to  these  measures  were,  that  the  hot 
weather  was  fairly  set  in;  that  such  exposure  would  subject 
Europeans  to  the  severest  forms  of  tropical  disease ;  and  that 
the  remedy  might  prove  a  worse  evil  than  the  one  which  it 
was  desired  to  avoid.  To  this  it  was  answered  that,  proper 
precautions  being  taken,  the  risk  of  this  exposure  was  not  so 
great  as  it  appeared  to  many ;  and  that,  the  Regiment  being 
now  under  the  worst  circumstances,  it  was  better  to  encounter 
the  contingent  risk  of  ordinary  tropical  disease  than  to  bear 
the  brunt  of  virulent  endemic  cholera.  The  Committee's  re¬ 
commendations  were  adopted. 

After  going  into  camp,  a  decided  improvement  took  place, 
both  in  the  number  and  severity  of  the  cases ;  but  the  dis¬ 
ease  was  not  extinct.  A  second  move  was  then  determined 
on ;  the  Regiment  took  up  a  fine,  clear,  elevated  position 
not  far  from  the  Alumbagh ;  and,  in  doing  so,  fairly  left  the 
cholera  behind.  Meanwhile,  energetic  measures  were  taken 
to  clear  and  purify  the  old  temporary  barracks,  and  to 
provide  additional  accommodation  for  the  men  in  case  disease, 
in  any  shape,  should  force  them  to  seek  better  shelter  from 
the  sun  than  that  afforded  by  tents.  But,  the  cholera  hav¬ 
ing  disappeared,  they,  happily,  remained,  in  other  respects, 
unusually  healthy.  This  being  the  case,  it  was  determined 
“  to  leave  well  alone,"  and  the  Regiment  continued  with 
perfect  safety  under  canvas  during  the  whole  of  the  remain¬ 
der  of  the  hot  season. 
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Another  nearly  equally  striking  instance  of  the  value  of 
this  measure,  judiciously  carried  out,  at  the  most  unfavourable 
season,  has  recently  been  afforded  at  Allahabad.  On  the  19th 
of  April  last,  cholera  appeared,  simultaneously,  in  two  differ¬ 
ent  parts  of  the  station — widely  remote  from  each  other, — - 
in  the  “  Clydesdale”  and  “  Chatham”  Lines,  occupied,  respec¬ 
tively,  by  the  4th  European  Regiment,  and  by  the  Convales¬ 
cent  Depot  and  General  Hospital.  The  weather — (the  hot 
westerly  winds  ought  then  to  have  set  in,  but  easterly  winds 
were  most  prevalent) — was  most  sultry  and  oppressive.  The 
number  of  Europeans  attacked  was  236,  of  whom  109  died. 
In  his  interesting  report  of  this  outbreak  Dr.  Beatson,  Sur¬ 
geon  of  the  Depot  Hospital,  states  that — “  The  decision  to  place 
the  men  under  canvas,  in  such  stifling  weather,  was  not  taken 
without  serious  anxiety  on  the  part  of  the  Medical  officers, 
lest  the  step,  in  carrying  them  clear  of  the  Sc3'lla  of  cholera, 
would  lead  them  into  the  Charybdis  of  Heat- Apoplexy  and 
Fever.”  Happily,  such  was  not  the  result.  The  change,  in 
every  case  but  one,  was  entirely  successful, — dissipated  cholera, 
and  re-established  the  confidence  of  the  men.  It  is  well  worthy 
of  note,  that  the  distance  to  which  the  troops  were  moved 
lay  within  a  circle  whose  radius  did  not  exceed  a  mile  and  a 
half ;  yet  it  sufficed  to  rid  them  entirely  of  the  scourge,  and  did 
not  interfere  with  the  fixed  Hospitals  in  Cantonments,  where 
all  the  requirements  for  successfully  treating  the  patients 
were  far  more  easily  attainable  than  would  have  been  the 
case  in  temporary  Hospitals  in  Camp. 

It  is,  however,  but  fair  to  present  the  unfavourable  reverse 
of  this  picture. 

On  the  10th  of  June  1856  cholera  made  its  appearance, 
in  a  malignant  form,  among  the  men  of  the  3rd  Bengal 
European  Regiment,  at  Agra.  Mr.  Crozier,  the  Surgeon  of 
this  corps,  who  has  given  an  able  report  of  the  outbreak,  men¬ 
tions  that,  in  May  and  June,  the  heat  was  most  intense,  and 
the  thermometer,  in  his  Hospital,  rose  to  98°,  notwith¬ 
standing  the  use  of  tatties  and  thermantidotes ;  and  it  was 
reported  that  many  natives  had  died  from  apoplexy  and 
coup  de  soleil.  May,  especially,  was  an  unusually  oppressive 
month, — then,  as  lately  at  Allahabad,  “  very  unseasonable,  and 
marked  by  the  absence  of  the  usual  hot  westerly  winds, 
easterly  breezes  being  very  prevalent.” — Late  in  July,  a 
Committee  of  Medical  Officers  recommended  that  the  corps 
should  be  moved  into  camp.  An  elevated  spot,  at  Rambaug, 
five  miles  from  cantonments,  across  the  river,  was  selected  for 
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the  encampment;  and,  early  on  the  morning1  of  the  26th,  they 
marched  out,  leaving  their  sick,  with  the  women  and  chil¬ 
dren,  in  cantonments.  Mr.  Crozier  accompanied  the  column, 
and  could  not  help  observing  the  weakly  and  exhausted  state 
of  the  men,  especially  the  young  lads  who  were  unacclima¬ 
tized,  and  who  had,  previously,  suffered  from  ill  health  dur¬ 
ing  a  residence  of  two  years  at  Chinsurah.  They  arrived  at 
their  ground  long  before  sunrise,  tents  were  soon  pitched, 
and  the  necessary  arrangements  for  the  comfort  of  the  men 
were  early  accomplished.  The  numerous  doolies  were  soon 
on  the  ground  with  the  men  who  had  fallen  out,  on  the  way, 
from  fatigue.  Hospital  tents  were  quickly  pitched,  and  pre¬ 
parations  made  for  accommodating  patients.  Mr.  Crozier 
adds  that  this  movement  was  attended  with  most  disastrous 
consequences.  The  heat,  in  tents,  was  unbearable ;  and,  at 
noon  of  the  same  day,  the  admissions  of  cholera,  apoplexy  and 
fevers  were  so  numerous  that  it  was  with  difficulty  accom¬ 
modation  could  be  found  for  them — sickness  continued  on  the 
27th  and  28th ;  and,  on  the  29th,  on  the  Surgeon's  strong  re¬ 
commendation,  they  were  allowed  to  return  into  barracks. 

In  June,  the  admissions  were  128,  and  the  deaths  56.  In 
July,  61  were  admitted,  of  whom  27  died — making  a  total  of 
83  deaths  of  fighting  men  out  of  a  strength  of  887. 

This  was,  certainly,  not  an  encouraging  experiment— con¬ 
ducted,  as  its  medical  arrangements  were,  by  one  of  the  best  and 
most  practical  Surgeons  in  the  service, — an  esteemed  fellow- 
student  of  my  own — Still,  upon  a  full  review  of  the  peculiar  cir¬ 
cumstances  of  the  case,  it  appears  that  there  were  several  which 
could  not  but  militate  against  its  success.  Thus,  the  removal 
of  the  troops  was  decided  upon  late  by  the  Medical  Com¬ 
mittee, — after  the  disease  had  continued  its  ravages  for  sixteen 
days.  The  men  were  moved  out  when  many  of  them,  doubt¬ 
less,  had  the  germs  of  cholera  in  their  systems,  by  a  fatiguing 
march  of  five  miles.  The  tents  were  not  ready  when  they 
reached  the  encamping  ground,  and  the  spot  selected  (no  doubt 
unavoidably)  was  not  shaded  by  trees  : — lastly,  the  experiment 
of  shifting  the  encamping  ground  was  not  tried. 

The  faets  of  this  case  must  not  be  refused  their  due  weight, 
but,  placed  against  many  others  tending  to  a  diametrically 
opposite  conclusion,  they  appear  to  me  in  no  way  to  affect  the 
principle  that, — whenever  a  serious  cholera  outbreak  occurs  in 
Barracks,  the  troops  should,  immediately,  whatever  the  state 
of  the  weather  may  be,  move  into  Camp,  at  a  moderate 
distance. 
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Every  Medical  officer,  holding  independent  charge  of  a 
corps  or  detachment,  furnishes  to  the  Superintending  Surgeon, 
in  addition  to  his  other  periodical  Returns  and  Reports,  an 
Annual  Sanitary  Report ,  which  is  appended  to  his  Annual 
Sick  Return.  These  Annual  Sanitary*  Reports  convey  full 
information  upon  the  following  points  : — 

1.  Topographical  description  of  Station  and  its  vicinity,  Nature  of 
the  Climate,  Atmospheric  Phenomena,  &c. 

2.  Position  of  Barracks  and  Hospital,  with  the  extent  and  nature 
of  Accommodation  they  afford,  Means  of  Ventilation,  &c. 

3.  Rations  and  Diet,  detailing  the  nature  of  the  Soldiers’  meals,  and 
what  facilities  the  station  offers  for  improvement  in  this  respect. 

4.  Duty  and  Employment,  specifying  whether  these  are  in  any  res¬ 
pect  so  severe  as  to  be  likely7"  to  prove  prejudicial  to  health. 

5.  Internal  Economy,  particularly  as  regards  the  measures  for  the 
repression  of  Intemperance,  the  prevalence  or  rarity  of  Crime  and  Punish¬ 
ment,  and  the  means  employed  to  furnish  the  men  with  healthy  Exer¬ 
cise,  Amusement,  &c. 

6.  The  Average  Strength  of  the  Regiment  or  Detachment  through¬ 
out  the  year,  shewing  any  changes  in  its  composition,  followed  by  a 
Detail  of  the  Deaths  and  Admissions  into  Hospital. 

7.  Remarks  as  to  the  Principal  Classes  of  Diseases,  by  which  sickness 
and  mortality  have  been  occasioned,  and  any  peculiarity,  either  as  re¬ 
gards  the  forms  in  which  they  presented  themselves,  or  their  prevalence 
or  rarity  as  compared  with  former  years,  or  at  other  stations,  to  be 
carefully  noted. 

8.  A  Detailed  Notice  of  any  Epidemic  that  may  have  visited  the 
Station  in  the  course  of  the  year,  stating  the  circumstances  under 
which  it  appeared,  its  subsequent  progress,  and,  if  it  was  preceded  by  or 
attended  with,  any  peculiar  or  remarkable  atmospheric  phenomena. 

9.  If  sufficiently  extensive  materials  be  possessed,  it  is  to  be  shewn 
whether  the  sickness  and  mortality  at  the  Station  have  most  affected 
young  Soldiers  or  those  advanced  in  life,  and  whether  it  has  fallen  in 
a  higher  proportion  on  those  recently  arrived  than  on  the  long  resident. 
This  will  be  ascertained  by  comparing  the  number  alive  at  each  age,  and 
each  period  of  residence  in  the  Station,  with  the  number  of  the  same  class 
who  have  died  in  the  course  of  the  year.  These  calculations,  however, 
are  not  required  unless  at  least  1000  men  have  been  under  observation 
at  the  Station. 

10.  The  state  of  Vaccination  and  its  effects  as  regards  Small-pox. 

11.  The  Detailed  Histories  of  such  cases  as  have  been  particularly 
worthy  of  observation,  with  the  symptoms,  diagnosis,  and  mode  of  treat¬ 
ment  pursued,  and  post  mortem  examinations. 

In  addition  to  the  “  Annual  Return  of  Sick  in  the  Military 
Hospitals”  of  his  circle,  the  Superintending  Surgeon  also 
furnishes  a  detailed  “  Annual  Sanitary  Report”  of  the  Medical 
and  Hospital  Transactions  of  the  year ;  in  which  he  will  re¬ 
view  the  observations  submitted  by  Medical  Officers  under 


*  Bengal  Medical  Regulations  of  1851. 
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the  heads  furnished  for  their  guidance,  as  well  as  on  others, 
that  they  may  furnish  in  addition.  He  will  be  careful 
to  require  Medical  Officers  to  record  their  remarks  under 
each  head  in  the  order  set  down  for  their  guidance,  and 
will,  himself,  strictly  conform  to  that  order  in  making  his 
own  remarks. 

The  Superintending  Surgeon,  in  his  own  Report,  is  expected 
to  be  very  particular  in  noticing  all  circumstances  that  come 
to  his  knowledge,  either  through  the  Reports  of  Medical 
Officers  or  otherwise,  as  affecting  the  health  of  the  men  of 
any  of  the  Corps  in  his  division,  specifying  the  measures  he 
would  recommend,  or  has  recommended,  to  the  Military 
Authorities  to  counteract  the  efFeets  of  any  evil  influence 
that  may  be  in  operation.  The  report  should  also  include 
all  suggestions  that  occur  to  him  as  calculated  to  improve 
Hospital  Discipline  and  Economy,  and  to  benefit  the  health 
of  the  troops. 

Similar  Reports  are  also  received,  annually,  from  Medical 
Officers  and  Superintending  Surgeons  upon  the  Sanitary  Con¬ 
dition  of  "Civil  Stations  and  Jails.  The  whole  of  these  do¬ 
cuments,  a  large  proportion  of  which  are  replete  with  most 
valuable  Medical,  Sanitary,  Metereological  and  Topographical 
information,  are  filed  in  the  Director  General’s  Office,  and  be¬ 
come  the  groundwork  of  his  Annual  Reports. 

To  the  privilege  which  1  have  enjoyed,  in  referring  to  these 
Reports  by  my  brother  Officers  of  H.  M.’s  British  and  Indian 
Armies,  the  Reader  is  indebted  for  whatever  is  most  useful  in 
the  pages  before  him. 

Medical  Officers  are  strictly  enjoined  by  the  Director  General 
of  the  Medical  Department  not  to  defer  their  representa¬ 
tions,  upon  matters  which  immediately  and  vitally  concern 
the  sanitary  condition  of  their  charges,  until  their  Annual 
Sanitary  Reports  become  due,  but  to  bring  all  such  questions, 
promptly,  before  the  Local  Authorities ;  forwarding,  at  the  same 
time,  copies  of  their  letters  to  the  Superintending  Surgeon’s 
Office  -and  never  failing  to  avail  themselves  of  the  aid  which 
the  Inspectors  General  of  Hospitals  are  enabled  to  afford  them, 
in  this  respect,  when  on  their  periodical  tours.  Superintend¬ 
ing  Surgeons  are  called  upon  to  take  up  all  such  questions, 
whenever  any  considerable  delay  may  occur  in  carrying  out 
such  suggestions  of  their  Medical  Officers  as  they  may  deem  in¬ 
dispensably  necessary,  and  to  enter  into  communication  either 
with  the  Local  Authorities  or  with  the  Director  General’s 
Office,  i  s  circumstances  may  require. 
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It  is,  therefore,  expected  by  the  Director  General,  that  the 
Annual  Sanitary  Reports  of  Medical  Officers  and  Superintend¬ 
ing  Surgeons  should,  invariably,  contain  not  only  a  full 
exposition  of  sanitary  wants,  but  also  details  of  prompt 
measures  which  have  been  taken  to  meet  them. 

In  their  periodical  tours,  throughout  their  districts,  Super¬ 
intending  Surgeons  are  required  to  make  note  of  all  matters 
of  importance  and  interest,  which  may  present  themselves, 
and  especially  of  those  demanding  their  own  immediate  inter¬ 
ference;  entering  each  in  a  diary  which  is  forwarded  to 
the  Director  General's  office  within  a  month  of  the  date  of  each 
visitation. 

Under  the  provisions  of  G.  O.  P.  C.  No.  755  of  1858, 
Inspectors  General  of  Hospitals  are  instructed  to  visit  every 
Station  in  their  Divisions  at  least  once  in  every  year,  re¬ 
maining  at  each  only  long  enough  to  accomplish  the  task  of 
enquiry  with  that  strict  and  close  scrutiny  and  minuteness 
indispensable  to  render  it  effectual  and  profitable  to  the  Public 
Service. 

They  prepare,  on  the  spot,  and  forward,  monthly,  Reports  of 
the  results  of  their  inspections,  in  the  form  of  an  Official 
Diary,  despatching  them  to  the  Director  General  in  the  first 
week  of  the  succeeding  month. 

They  are  enjoined,  on  visiting  Stations,  to  communicate 
freely  with  the  Local  Authorities  on  all  professional  and 
sanitary  questions  that,  should  the  case  be  more  than  ordina¬ 
rily  urgent,  and  should  their  recommendations  be  approved 
of,  the  necessary  steps  may  be  taken,  at  once ;  or,  on  the  other 
hand,  that  opportunity  may  be  afforded  of  laying  before  higher 
authority  the  reasons  for  declining  to  adopt  or  act  on  their 
views.  Their  presence  at  a  Station  is  to  be  taken  advan¬ 
tage  of  for  the  investigation,  in  Committee,  of  such  matters, 
and,  in  their  absence,  their  opinion  upon  these  questions  may 
be  obtained  in  writing. 

In  visitation,  they  will  diligently  investigate  all  matters 
affecting  the  Public  Health,  (furnishing  their  own  topogra¬ 
phical  descriptions  of  all  that  is  faulty  in  the  site,  construc¬ 
tion,  conservancy,  &c.,  of  public  buildings,  provided  for  the  ac¬ 
commodation  of  troops,  prisoners,  paupers,  sick  and  lunatics, 
submitting  such  suggestions  as,  in  their  judgment,  may 
appear  calculated  to  remedy  such  defects. 

The  D  irector  General  expects  that  they  will  distinctly 
ascertain,  while  on  the  spot,  or  by  subsequent  correspondence 
with  the  Local  Authorities,  either  that  their  recommendations 
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are  carried  out,  or  that  the  reasons  for  declining  to  act  on 
their  views  have  been  submitted  to  higher  authority. 

When  necessary,  such  questions  are  referred  by  the  Director 
General  for  the  orders  of  the  Commander-in-Chief,  or  of  the 
Supreme  Government,  as  the  case  may  require. 

The  above  is,  I  trust,  a  faithful  sketch  of  the  Sanitary 
System  which  is,  at  present,  maintained  in  the  Military  Can¬ 
tonments  of  this  Presidency.  This  system  (and,  to  be  validly 
useful,  it  must  be  maintained  as  a  system  constantly  and 
progressively  at  work — not  as  a  succession  of  useful  but 
disconnected  and  spasmodic  efforts,  only  assuming  the  charac¬ 
ter  of  real  energy  when  preventible  disease  is  abroad  and 
irresistible)  will,  doubtless,  be  vastly  extended  and  improved, 
as  the  science  of  Hygiene  advances  in  scope  and  in  public 
estimation.  Still, — considering  its  adaptation,  according  to 
our  present  knowledge,  to  the  resources  of  the  service 
and  to  the  requirements  of  the  country, — it  may,  at  least, 
be  claimed  that  material  progress,  in  this  respect,  has  been 
made  during  the  thirty-two  years  which  have  elapsed 
since  Dr.  James  Ranken  recorded  his  belief,  that  “  Medical 
Police  is  quite  unknown  to  the  Honorable  Company’s  Ser* 
vice  and  that  more  research  would  have,  doubtless,  prer 
vented  a  sensible  Home  writer,  of  the  present  day,t  from 
committing  himself  to  the  assertion  that,  when  the  reforms  in 
Army  Hygiene  and  Hospital  Management  advocated  by  the 
Royal  Commission,  &c.  have  been  fully  carried  out, — “the 
great  subject  of  extending  sanitary  measures  to  India  will  be 
left  untouched”  ! 

I  trust  that  my  Brother  Officers,  in  this  country,  will  pardon 
me  for  having  quoted  our  Military  and  Medical  Regulations 
rather  largely  in  this  chapter.  I  have  done  so  only  for  the 
information  of  those  well-intentioned  sanitary  reformers,  at 
Home,  who  appear  to  be  resolved  in  the  conviction  that  the 
whole  system  of  sanitation  has  still  to  be  introduced  in  India, 
and  who, — seemingly  unconscious  of  the  fact  that  Pringle, 
Blane,  Jackson,  William  Fergusson  and  Marshall  were  Military 
Surgeons,  who  gave  us  our  system  of  Military  Hygiene, 
and  that  Ranald  Martin,  Arthur  Thomson,  Kenneth 

*  Transactions  of  the  Medical  and  Physical  Society  of  Calcutta,  Yol.  3, 
in  the  article  on  Public  Health  in  India,  already  cited. 

■f  A  contribution  to  the  Sanitary  History  of  the  British  Army,  during 
the  late  War  with  Russia,  1859,  page  12.  For  a  copy  of  which  I  am 
indebted  to  the  kindness  of  an  unknown  friend  iu  England. 
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Mackinnon,  Dempster,  the  Balfours,  the  Macphersons,  and 
countless  others  are  still  strong  and  active  workers  in  the  same 
good  cause, — maintain  that  Army  Surgeons  are,  by  training 
and  by  habit,  disqualified  for  the  practice  of  preventative  me¬ 
dicine,  and  that  they  must  be  taught  and  led  by  Civilians  in 
that  system  which  it  is  the  great  purpose  and  the  conscientious 
effort  of  their  lives  to  acquire  and  to  apply  !  It  must  not,  how¬ 
ever,  be  supposed  that  we  Military  Surgeons  undervalue  the 
merits  and  exertions  of  those  of  our  Civil  Brethren  who  have 
now  devoted  themselves  to  the  improvement  of  the  Health  of 
Armies.  We  are  second  to  none  in  recognising  and  rejoicing 
in  the  unquestionable  fact  that,  not  less  by  their  great  and 
sterling  knowledge,  their  invaluable  writings,  and  their  high 
philanthropy  than  by  their  nobly  and  wisely  exercised  personal 
and  political  influence,  the  health  of  the  Soldier  now  receives 
that  attention,  to  obtain  which  the  whole  existence  of  Robert 
Jackson  and  Henry  Marshall  was  one  unremitting  effort. 
We  thank  and  honor  them  fully  for  all  this  great  and  un¬ 
deniable  good, — but  the  humblest  amongst  us  cannot  but  feel 
resentment  when  he  is  told  that  Military  Hygiene  is  not  our 
science  or  our  business,  that  we  do  not  understand  it,  and 
are  incompetent  to  carry  it  into  effect, — that  others  must 
instruct  us  in  it  and  practise  it  for  us ! 


Note  on  the  Comparative  Exemption  of  those  on  Ship-hoard  from  the 
Endemic  Fevers  of  the  South  of  China.  (Vide  page  322.) 

I  am  informed  by  my  friend  Mr.  Alexander  Grant,  Apothecary  General, 
who  served  in  the  Expedition  to  China  in  1840-41-42,  that  the  protective 
influence  of  an  expanse  of  Sea  against  Malaria  was,  in  his  own  observation, 
remarkably  displayed  at  Hong-Kong,  Amoy  and  Chusan  during  the  most 
deadly  periods  of  the  early  years  of  their  occupation.  In  the  Tang-tse- 
Kiang,  also,  the  troops  on  Ship-board  were  comparatively  healthy,  and  the 
cases  of  malarious  disease  were  of  mild  form,— while,  on  shore,  there  was 
great  mortality.  He  considers  that  Sea  water  is  a  better  barrier  than 
River  water. 

Hr.  Eatwell,  now  Principal  of  the  Calcutta  Medical  College,  who  had 
experience  of  the  country  at  the  same  time,  has  most  kindly  permitted 
me  to  cite  the  following  striking  facts,  from  his  Notes. 

The  condition  of  the  detachment  of  H.  M.  55th  Regiment,  at  Hong- 
Kong,  in  the  summer  of  1843,  as  compared  with  a  detachment  of  the  same 
Regiment  on  board-ship,  in  the  Harbour,  at  some  400  yards  from  the 
shore  during  the  same  period,  throws  an  important  light  on  the  source  of 
the  severe  fever  which  caused  so  much  mortality  during  the  early  years 
of  our  occupation  of  the  place.  From  February  to  July,  both  months 
inclusive,  this  Regiment  was  stationed  at  Victoria.  Two  companies  were 
stationed  at  West  Point  Barracks,  and  two  were  embarked  on  board 
a  Troop  Ship  some  400  yards  from  the  shore.  The  men  from  the  two 
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detachments,  however,  took  duty  on  shore,  (which  was  severe),  equally 
with  the  men  landing  from  Ship-board,  to  take  duty  in  regular  turn.  By 
the  end  of  duly  the  detachment,  on  shore,  was  well  nigh  disorganised. 
Both  detachments  had  suffered  equally, — as  far  as  admissions  into  Hospital 
were  concerned, — in  fact  the  detachment  on  board-ship  rather  more  than 
that  on  shore;  but,  whilst  12  per  cent,  of  the  shore  detachment  had  died 
during  the  six  months,  from  Fever,  only  0'9  per  cent,  of  the  ship  detach¬ 
ment  had  died  from  this  disea.se;  and,  whilst  8*2  per  cent,  of  the  shore 
detachment  had  died  from  Dysentery  and  Diarrhoea,  only  2  8  per  cent,  of 
the  ship  detachment  had  died  during  the  same  time.  So  marked  was  the 
contrast  between  the  two  detachments  that  the  West  Point  Barracks 
were  abandoned,  and  the  detachment  there  was  embarked  on  board  Trans¬ 
ports.  But  the  mischief  had  already  been  done. 

So,  also,  at  Amoy.  The  Thomas  Granville  Transport,  having  a  crew  of 
70  Europeans,  lay,  during  the  summer  of  18T2,  within  three-quarters  of  a 
mile  of  the  shore  ;  and, — though  every  European,  on  shore,  was  attacked, 
— she  had  not  a  case  of  Intermittent  or  Remittent  Fever  amongst  her 
crew.  In  November  (when  the  disease,  on  shore,  had  changed  from  Remit¬ 
tent  to  Intermittent  Fever),  two  of  the  crew  of  this  vessel  were  sent  on 
shore,  to  build  a  boat ; — both  men  got  fever,  and  died. 


The  Provision  of  Proper  Barracks. 


Losses  in  battle  sink  to  nothing  compared  with  those  inflicted  by  im¬ 
properly  constructed  Barracks. — Sir  Charles  Napier. 


Many  facts,  adduced  in  the  foregoing  chapters,  tend 
to  prove  that  no  small  proportion  of  the  excessive  sickness 
and  mortality  which  prevail  among  our  European  Soldiers  in 
India  is,  directly  and  distinctly,  traceable  to  defects  in  the 
Site,  Aspect ,  or  Construction  of  their  Barracks,  to  Over-crowd¬ 
ing  within  those  buildings,  or  to  several,  or  all  of  these  causes 
operating  in  combination. 

Much  disease  and  loss  of  life  have,  doubtless,  also  resulted 
from  the  occupation  of  native  fortresses  and  ill-adapted  civil 
buildings — and  of  temporary  barracks,  which  either  afforded, 
from  the  first,  unlittin<r  shelter  and  accommodation  for  the 
troops  or  were  inhabited  beyond  their  time  and,  therefore, 
latterly  became  unhealthy. 

No  liberality  of  Government  can,  however,  be  expected,  sud¬ 
denly,  to  raise  Barracks  for  their  Armies,  as  by  an  enchanter’s 
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spell — immediately  they  take  possession  of  a  native  city — • 
like  Lahore,  Peshawur,  Rangoon,  or  Lucknow.  Nor  can 
public  works,  of  extreme  costliness,  be  undertaken  with  a  view 
to  improving  the  sanitary  condition  of  posts  which  are  ceasing 
to  be  ol  any  military  importance,  and  whence  it  is  intended, 
shortly,  to  remove  the  troops. 

In  India, — with  a  force  continually  varying  in  strength,  and 
with  a  territory  which,  of  late  years,  has  been  constantly  ex¬ 
tending, — the  task  of  Government,  in  providing  fitting  Barracks 
for  their  troops,  is  far  more  difficult  and  costly  than  either  in 
England  or  in  the  Colonies,  where  the  chief  military  stations 
are  fixed,  and  where  a  good  Barrack  is  as  permanent  an  insti¬ 
tution  as  any  City  Hospital,  Guildhall,  or  Cathedral,  in  the 
land; — still,  I  may  venture  to  state  the  fact  distinctly,  having 
investigated  it  closely,  that  parsimony  has  not  been  the 
cause  of  the  worst  defects  of  our  older  Barracks  in  India; 
on  the  contrary — the  unhealthiest  Barracks,  like  those  at  Ber- 
hampore,  Secunderabad,  Allahabad,  and  Dinapore,  are  gene¬ 
rally  those  which  have  been  built  upon  the  noblest  scale,  with 
the  least  regard  to  cost, — and,  it  must  be  added,  with  the 
least  perception  of  sanitary  arrangements. 

A  brief  notice  of'  the  faults  of  several  of  our  older  Barracks,  as 
arising  from  defects  in  Site,  Aspect,  and  Construction,  may 
convey  some  usefully  suggestive  results. 

Faulty  Site. — We  have  already  seen  (pages  241-44)  that 
the  unhealthiness,  which  so  long  prevailed  in  the  Infantry 
Barracks  at  Secunderabad,  was  due  to  the  mistake  in  placing 
an  ill-adapted  building  in  the  worst  site  afforded  by  a  sta¬ 
tion  which  is  now  generally  recognized  as  being  one  of  the 
pleasantest  and  healthiest  of  the  lower  elevations  of  India. 

According  to  the  high  authority  of  Dr.  Dempster,  the  Horse 
Artillery  Barrack,  in  which  such  grievous  sickness  occurred 
at  Loodianha,  was,  in  all  respects,  a  well  adapted  building, 
wanting  in  nothing — except  the  means  of  preventing  the  water, 
which,  in  the  rains,  flooded  the  level  surface  around,  from 
entering  its  verandah ! — an  unexceptionable  site  being  avail¬ 
able  within  the  distance  of  a  mile. 

According  to  Sir  Charles  Napier,  the  old  Colaba  and  King’s 
Barracks,  at  Bombay,  “  had  destroyed  whole  Regiments ; 
Commanding  Officers  dreaded  them  as  pest-houses.”  “  He 
walked  through  the  mens’  sleeping  rooms,  there,  upon  planks 
laid  in  water  covering  the  floors.” 

Where,  as  is  the  case  in  several  of  our  principal  stations, 
the  Barracks  are  built  in  Forts,  the  principles  of  fortification 
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long  forebade  that  the  buildings  should  rise  above  the  ram¬ 
parts.  They  were,  therefore,  necessarily,  low;  the  roots  were 
often  bomb-proof,  absorbing  heat  all  day,  and  radiating  it 
at  night — roof  ventilation  was,  unavoidably,  defective — the  ac¬ 
cess  of  the  prevailing  winds  was  cut  off,  and  the  people  had, 
of  course,  none  but  the  ground-floor  as  a  sleeping  place.  Such 
were,  for  the  most  part,  the  quarters  of  the  men  in  Fort  Willi¬ 
am,  long  remarkable  for  their  unhealthiness, — before  the  pre¬ 
sent  noble  four-storied  Barracks  were  erected.  Such  are  still 
some  of  the  Invalids’  quarters  in  the  Fort  of  Chunar.  Such 
were  the  bomb-proofs  in  the  Town  Barracks  at  Bombay,  in 
which  the  married  people  were  lodged,  and  which  had  the  repu¬ 
tation  of  being  very  fatal  to  children.  Such  the  old  Barracks 
in  the  Fort  at  Bellary  (Madras),  which  are  described  by 
Superintending  Surgeon  Eyre  as  having  been  built  in  the 
form  of  squares — low,  narrow,  and  ventilated  by  currents  of 
wind  between  the  doors  and  windows,  and  often  over-crowd¬ 
ed— thus  providing  the  very  elements  of  disease.  Mr.  Eyre 
showed*  that  the  following  most  striking  contrast  existed 
between  the  rates  of  sickness  and  mortality  in  these,  and  in  the 
very  fine  Barracks  which  had  been  lately  erected  at  Bellary. 


Ratio  of  Sick 

Of  Deaths  to 

Of  Deaths' 

From  1834  to  1838. 

to  Strength. 

Strength. 

Sick. 

Barracks  in  the  Fort  . 

..  199*46 

315 

158 

New  Barracks 

10012 

1*24 

0-909 

Faulty  Aspect. — We  have  already  shewn,  (p.  148)  that  the 
existing  Regulations  of  the  Public  Works  Department  demand 
that  “  the  aspect  of  buildings  must  be  determined  with  refer¬ 
ence  to  the  prevailing  winds.”  In  a  country  like  this, — where 
free  exposure  to,  and  perflation  by  the  coolest  of  the  prevailing 
winds  is  recognised  by  every  one,  within  a  week  of  his  aniv- 
al,  as  a  necessity  of  existence,  and  where  the  direction  of  the 
frontage  of  every  civil  habitation  (when  the  proprietor  has 
had  a  fair  choice  of  site)  indicates  the  direction  whence 
those  winds  blow  almost  as  invariably  as  the  needle  does 
the  pole, — it  is,  certainly,  remarkable,  how  many  of  our  Bar¬ 
racks  face  diametrically  across  the  right  line.  In  many  cases, 
unquestionably,  there  is  an  obvious  reason  for  this, — as  where 
the  available  space  has  been  very  limited,  or  where  the  sym¬ 
metrical  disposal  of  a  Cantonment  has,  evidently,  been  the 
planner’s  chief  object.  Where,  too,  under  the  old  vicious 


*  A  Contribution  to  the  Medical  Statistics  of  European  Eegiments 
in  India — Indian  Annals  M.  S.,  fur  April ,  1856. 


3C3  DR.  CHEVEUS  OX  THE  MEANS  OF  PRESERVING  THE 


system,  the  buildings  are  arranged  in  the  form  of  a  square, 
two  of  the  blocks  must,  necessarily,  occupy  the  most  un¬ 
favorable  position  possible.  The  Royal  Barracks,  in  Fort 
William,  a  fine  tliree-storied  building,  the  upper  floors  of 
which  are  chiefly  occupied  as  Officers'  quarters,  has  been 
placed  end  on  to  the  prevailing  south  breeze,  and  its  ex¬ 
tremities  which,  had  they  been  thrown  freely  open,  would, 
at  least  occasionally,  have  admitted  the  river  draught,  are 
completely  closed. 

At  Gwalior,  where  the  prevailing  winds  blow  from  the  east 
and  west,  the  temporary  Barracks,  or  Pendals  as  they  are 
called  in  Bombay,  have  been  erected  facing  north  and  south — 
consequently,  tatties  are  nearly  useless  there  during  the  hot 
weather. 

Late  in  the  seventeenth  century,  those  who  constructed  the 
“  Old  Fort"  of  Calcutta  set,  in  chosing  the  site  of  this  most 
important  position,  an  evil  example  which  has  been  only  too 
often  and  too  closely  followed  by  their  successors.  The  view 
and  plans  in  Orme’s  History  show  that  the  first  Fort 
William  occupied  a  spot  close  upon  the  muddy  bank  of  the 
Hooghly.  Immediately  against  the  entire  length  of  its 
s<>uth  curtain  was  an  enormous  block  of  warehouses.  South 
of  this  stood  the  Governor’s  and  Mr.  Ilolwell’s  houses,  and  the 
Hos  pital.  Conveniently  and  immediately  south  of  the  grounds 
of  the  Hospital — into  which  institution  we  have  already  learnt, 
upon  the  authority  of  Captain  Hamilton,  many  went  to 
endure  the  penance  of  physic  but  few  went  forth  again  to 
testify  to  its  effects, — was  the  Settlement  Burial  Ground,  now 
Saint  John’s,  the  southern  boundary  of  which  was  a  black  fetid 
ditch,  now  a  covered  sewer,  running  at  the  back  of  Government 
House,  along  the  line  of  Government  Place  and  Hastings’ 
Street,  and  voiding  at  Colvin’s  Ghaut ; — but  which,  then,  with 
its  Bridge  commanded  by  the  south  battery,  was  the  scene  of 
one  of  the  few  chivalrous  passages  in  the  ill-conducted  de¬ 
fence  of  Calcutta  in  1 7 «r> G . 

Over  all  these  every  breath  of  cool  south  wind  (which  is 
here,  in  reality,  a  sea  breeze,)  that  traversed  the  open  rice 
fhdds  now  converted  into  the  Midaun,  the  breathing  place  of 
Calcutta,  reached  the  wall  of  Fort  William  and,  perhaps  for¬ 
tunately,  could  have  penetrated  but  little  further,  as  no  build¬ 
ing — except  the  Council  House — rose  above  the  ramparts. 
Still  the  importance  of  the  free  access  of  fresh  air,  in  such  a 
climate,  appears  to  have  always  been  fully  recognised, — as  the 
Court,  in  a  letter  dated  February  1721,  approve  of  the  plan 
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of  making  new  roads  on  tlie  S.S.W.  of  the  Settlement,  for 
many  valid  reasons ;  and,  lastly,  because,  “  thereby,  the  wind 
hath  a  free  passage  into  the  town,”  and  was  thus,  “  likely  to 
contribute  to  its  healthiness.” 

I  am  not  aware  that  there  is  still  extant  any  view  or  plan 
of  the  European  Barracks,  which  were  erected  in  Old  Fort 
William  in  1700,  or  of  the  adjacent  Black  Hole,  of  fright¬ 
ful  memory. 

The  description  of  their  situation  and  structure  is,  however, 
so  clearly  given  by  Holwell,  Orme  and  Broome,  as  almost  to 
make  them  visible  to  any  one  who  has  seen  much  of  old- 
fashioned  European  buildings  in  India.  Their  rear  wall  was 
formed  by  the  south-east  curtain  of  the  Fort.  The  roof,  sup¬ 
ported  by  timbers,  served  as  a  terreplein  to  the  ramparts — • 
which,  on  this  side  of  the  Fort,  had,  for  many  years,  been  in 
so  ruinous  a  condition  as  not  to  bear  a  gun  ;  so  that,  in  one 
instance,  when  a  three  or  four-pounder  was  fired  from  it,  the 
gun  made  its  way  through  the  terrace.  They  faced  the  west , 
nearly  the  worst  aspect  here,  the  southward  and  eastward 
being,  as  Holwell  remarks,  the  only  quarters  whence  air 
could  reach  them,  at  the  hottest  season.  It  is  clear  that 
the  Black  Hole  was  merely  the  southern  end  of  the 
Barrack,  partitioned  off  by  a  wall,  in  which  was  a  door 
opening  inwards.  On  the  west  front  of  the  Barracks  and 
the  Black  Hole,  and  common  to  them,  was  an  arched 
verandah,  or  piazza  which,  according  to  Orme,  “  being  low, 
almost  totally  obstructed  the  chambers  behind  from  light  and 
air.”  The  Barracks  opened  into  this  verandah  “  by  arches  and 
a  small  parapet  corresponding  to  the  arches  of  the  verandah 
without;” — “  in  the  Black  Hole”  two  windows  (Thornton 
says  “two  small  windows”),  strongly  barred  with  iron,  re¬ 
placed  these  arches.  This  appears  to  have  been  the  only 
feature  in  which  the  Black  Hole  differed  from  the  Barracks. 
Throughout  the  whole  length  of  the  Barracks  and  the  Black 
Hole  ran  “  a  large  wooden  platform  for  the  Soldiers  to  sleep 
on.”  In  the  Black  Hole,  this — “  corresponding  with  that  in  the 
Barracks” — “  was  raised  between  three  and  four  feet  from  the 
floor,  open  underneath ;  it  extended  the  whole  length  of  the 
east  side  of  the  prison,  and  was  above  six  feet  wide.”  Except 
the  barred  windows,  to  the  west,  and  the  northern  door  com¬ 
municating  with  the  interior  of  the  Barrack,  the  Black  Hole 
had  no  means  of  ventilation ;  and,  unless  they  were  ventilated  by 
the  roof,  which  appears  improbable,  the  Barracks,  themselves, 
can  have  had  no  thorough  draught  of  air.  They  were  entered 
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from  the  verandah,  as  it  was  thence  the  prisoners  were  driven 
in — there  may  also  have  been  a  door  in  the  north  wall,  but  the 
curtain,  which  formed  their  eastern  wall  along  their  entire 
length,  is  not  likely  to  have  had  any  opening — as  Holwell 
particularly  mentions,  in  describing  the  neglected  state  of 
the  east  curtain,  that  “  through  this  curtain  from  the 
principal  g*ate  to  the  ^or/A-east  bastion  were  struck  out 
live  or  six  large  windows,  so  many  breaches  made  for  the 
enemy.”  Had  there  been  similar  apertures,  from  the  Barracks, 
in  this,  the  zouth-v ast,  portion  of  the  curtain,  Holwell  would 
scarcely  have  failed  to  notice  the  fact  in  the  minute  account 
which  he  has  given  of  the  faulty  condition  of  the  defences. 
Judging  by  the  size  of  the  Black  Hole, — “a  cube  of  about 
eighteen  feet,”  Orme  says,  “  not  twenty  feet  square,”  ac¬ 
cording  to  Mr.  Secretary  Cooke’s  evidence  it  was  18  feet  by 
]  t,” — these  Barracks  were  of  fair  height;  and  that  they  could 
jiot  have  afforded  excessively  close  accommodation  for  about 
a  Company  and  a  half  is  proved  by  Hoi  well’s  remark 
that — when  he  arid  the  hundred  and  forty-five  unfortunates 
who  were  writh  him  were  driven  into  these  Barracks — “in  we 
went,  most  readily,  and  were  pleasing  ourselves  with  the 
prospect  of  passing  a  comfortable  night  on  the  platform, 
little  dreaming  of  the  infernal  apartment  in  reserve  for 
us.” 

I  have  not  cited  these  as  mere  dry  antiquarian  details,  but  as 
very  distinctly  setting  forth  those  once  only  too  prevalent 
faults  in  the  construction  of  Indian  Barracks  which  it  is  most 
necessary  to  avoid. 

One  of  the  most  striking  instances  of  the  palpably  evil 
consequences  of  the  malposition  of  Barracks,  in  somewhat 
more  recent  times,  is  presented  in  the  history  of  those  at 
Dinapore.  The  Cantonment  has  been  ill  chosen,  on  the  south 
margin  of  the  Ganges,  having,  on  one  side,  several  muddy 
churs  (alluvial  islands)  and,  on  the  other,  much  swampy  ground, 
liable  to  inundation  in  the  rains.  According  to  the  recent 
reports  (1850-58)  of  Superintending  Surgeon  Charles  Mackin- 
n on,  Surgeon  Chalmers,  H.  M.  35th,  and  Assistant  Surgeon 
Rennie,  H.  M.  10th  Regiment,  the  Cantonment,  which  is 
about  a  mile  long,  is  bounded  and  hemmed  in,  to  the  east 
and  west, — whence  the  prevailing  cool  winds  blow,  in  this 
situation — by  large,  overcrowded  native  bazaars,  which  are 
still  among  the  very  filthiest  in  India,  into  which  it  is 
practically  impossible  to  prevent  the  men  from  wandering,  and 
which  are  rife  with  every  temptation  to  intemperance  and  low 
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vice. — “  Beyond  the  immediate  Barrack  Square  and  Parade 
Ground,  all  is  Bazar.” 

The  old  Burial  Ground  (that  now  used  being  more  distant, 
although  considered  to  he  too  near  in  a  sanitary  point  of  view), 
crowded  with  graves,  is  in  close  proximity  to  the  Barracks. 
The  first  residents  appear  to  have  been  quite  unaware  that 
this  was  an  evil  neighbourhood,  as  some  of  their  houses 
adjoin  it !  The  Barracks  are  arranged  in  the  form  of  a  square, 
the  northern  range  of  which  is  about  100  yards  from  the 
bank  of  the  river.  The  south  range  has,  immediately  on  its 
rear,  a  large  nullah  (or  natural  drain)  ; — this,  during  the  rains, 
is  full  of  water  which  leaves,  as  it  recedes  by  the  fall  of  the  river, 
a  body  of  stagnant  water  which  gradually  dries  up,  being 
rendered  more  noxious  by  the  habits  of  the  natives,  who 
resort  to  it  from  all  quarters,  and  deposit  every  kind  of  decay¬ 
ing  rubbish  in  the  mud-holes  on  its  margin.  The  old  Barracks 
are  showy  buildings.  Writing  in  1828,  Sir  James  Annesley 
speaks  of  them  as  being,  “  most  magnificent,”  and  adds  that 
“  the  accommodations  for  the  Officers  are  complete,  and  the  pri¬ 
vate  soldiers  have  large  and  well-aired  apartments.”  Still 
he  had  to  account  for  a  high  mortality  rate,  for  which 
the  station  was  then  remarkable.  The  sides  of  the  Square 
which  run  N.  and  S.,  and  which  are,  consequent^,  freely 
open  to  the  prevailing  East  and  West  winds,  are  occu¬ 
pied  as  Officers*  Quarters  and  as  Barracks  for  the  Com¬ 
pany  of  Artillery,  and  a  portion  has,  of  late  years,  been 
set  apart  for  the  use  of  the  married  soldiers  of  H.  M. 
Regiment. 

The  old  Barracks,  for  the  Queen’s  Regiment,  complete  the 
Square,  running  nearly  East  and  West,  whence  the  inhabitants 
do  not  derive  the  benefit  of  the  prevailing  winds.  They  are 
brick  buildings,  with  flat  roofs  and  tiled  floors,  each  range 
has  an  enclosed  verandah,  front  and  rear,  (the  verandahs  to¬ 
wards  the  north  are  comparatively  recent  additions,)  and  one 
long  centre  room,  measuring  827  feet  in  length,  17  feet  in 
height,  and  20J  feet  in  width.  The  width  of  the  verandahs  is 
15  feet.  Until  lately,  the  ventilation  of  these  Barracks  has 
been  described  as  being  defective. 

The  reports  long  contained  complaints  of  the  nuisance 
created  by  certain  brick-kilns  on  the  confines  of  the  Barrack 
Square  and  on  the  bank  of  the  Nullah.  They  have,  lately, 
been  removed  to  a  greater  distance. 

These  details  will  fully  prepare  the  reader  for  the  following 
facts. 


367  DR.  CHEVERS  ON  THE  MEANS  OF  PRESERVING  THE 

So  long  ago  as  1837,  the  Medical  Board  noticed,  in  their 
annual  report,  that  the  Company  of  Artillery,  ninety  strong, 
suffered  only  two  casualties  during  the  year,  and  these  from 
cholera.  This  disease  broke  out  in  the  Dinapore  Circle  in 
March,  and  very  soon  prevailed  extensively,  both  among 
Europeans  and  Natives.  In  April,  though  it  raged  in  the 
Barracks  of  H.  M.  Regiment  at  the  station,  only  two 
cases  occurred  in  the  Company  of  Artillery.  Sixty-eight 
cases  occurred  in  the  Queen’s  Regiment,  52  of  which  were  of 
a  serious  nature.  The  Board  found  it  difficult  to  account  for 
this  fact,  but  thought  it  not  impossible  that  the  Artillery 
Barrack,  facing  West,  and  admitting  a  cool  breeze  to  pass 
through  it  at  night,  was  more  healthy  than  that  allowed 
to  H.  M.  Regiment,  which  is  less  favorably  exposed,  and  in 
which  the  temperature  was  considerably  higher. 

Writing  in  1847,  Dr.  Kenneth  Mackinnon  remarked  that, 
while  he  was  at  Dinapore,  the  whole  of  the  European  Regiment 
(men,  women  and  children,)  lived  in  two  ranges  of  building, 
and  these  extremely  hot,  confined,  and  ill-ventilated.  He  had 
recently  learnt  that  the  98th  Regiment  had  lost  60  men 
in  May  1847  at  Dinapore,  while  there  was  but  one  death 
among  the  Artillery,  living  within  a  few  yards,  but  in  better 
Barracks. 

Again,  in  their  report  for  1853,  the  Medical  Board  state 
that  H.  M.  29th  Regiment,  stationed  at  this  place,  suffered 
severely,  during  the  year,  from  cholera,  in  its  sporadic  and 
endemic  forms.  The  total  number  of  men  attacked  was  53,  of 
whom  25  died.  In  the  Artillery,  there  were  only  two  cases. 
This  exemption  of  the  Artillery  Company  was  attributed  by  the 
Superintending  Surgeon  to  their  occupation  of  a  Barrack  the 
position  of  which,  facing  the  East  and  West,  freely  admitted 
the  prevailing  winds  from  those  quarters.  The  Barracks 
occupied  by  H.  M.  29th,  on  the  contrary,  had  not  this  advan¬ 
tage  of  position.  Being  situated  N.  and  S.,  the  East  and 
West  winds  only  found  admission  from  their  extremities.  This, 
with  the  one  Barrack  opposed  to  the  other,  must  have  still 
further  obstructed  the  entrance  of  fresh  air. 

These  three  observations  are  the  more  remarkable,  as  having 
been  made,  quite  independently  of  and  without  reference  to 
each  other,  in  separate  instances,  during  a  period  of  sixteen 
years. 

By  the  addition  of  the  northern  verandahs,  by  the  removal 
of  the  married  families  to  another  barrack,  by  improving  the 
ventilation,  and  by  keeping  the  number  of  inmates  con- 
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siderably  below  the  full  strength  of  a  corps — the  occur¬ 
rence  of  any  very  calamitous  outbreak  of  disease  in  these 
most  unfortunately  placed  barracks  has,  of  late  years,  been 
prevented. 

Temporary  brick  Barracks,  for  an  additional  Infantry  and 
Artillery  force,  have,  recently,  been  erected  on  a  more  favorable 
site,  formerly  occupied  by  the  sepoy  lines. 

Faulty  Construction . — Several  of  the  foregoing  facts  must 
render  it  only  too  clear  that  much  of  the  sickness  which 
formerly  prevailed  in  our  barracks  is  traceable  to  Vrrave 
architectural  defects  in  the  buildings  which  would  scarcely  be 
allowed  to  escape  notice  in  the  plans  of  any  Engineer  of  the 
present  day. 

We  have  seen  that  the  ill-placed  Infantry  Barracks  at  Secun¬ 
derabad  had  the  always  most  objectionable  form  of  a  Square.* 
The  Barrack  which  was  occupied  by  the  Artillery  at  Bellary, 
fifteen  years  ago,  was  in  the  form  of  three  sides  of  a  Square, 
without  roof  ventilation,  and  surrounded  by  a  high  wall.  At 
about  the  same  time,  it  was  reported  that  the  women  and  chil¬ 
dren,  at  this  station,  had  suffered  more  severely  from  disease 
than  the  men,  but  that  this  could  hardly  excite  surprize  when 
we  considered  their  irregular  habits  and  the  miserable  state 
of  their  dwellings  in  the  Patcharries,  where  they  were  neither 
protected  from  the  sun’s  influence  during  the  day,  nor  from 
the  cold  winds  which  prevailed  at  night. 

Seeing  that  the  error  of  building  Indian  Barracks  in  the 
form  of  a  Square  has  long  been  recognised,  and  was  set  forth, 
with  the  greatest  distinctness,  in  the  Madras  Medical  Board’s 
Medical  and  Topographical  Reports  in  1844,  (although  this 
arrangement  had  then  been  very  generally  adopted  in  the 
Madras  Presidency)  it  is,  certainly,  surprising  that  this  arrange¬ 
ment  should  have  been  chosen  for  those  recently  erected  at 
Jackatalla,  in  the  Neilgherries. 

In  1840,  the  Town  Barracks,  at  Bombay,  are  describedf 
as  an  old  structure,  built  in  the  form  of  a  Square,  enclosing  a 
small  central  area  for  parades,  where  the  men, — lately  arrived 

*  They  have  been  described  as  being  “  composed  of  two  Squares, 
enclosing  one  another,  so  as  to  make  assurance  doubly  sure  against  the 
possibility  of  perfect  ventilation.”  This  is  not  very  intelligible.  Else¬ 
where  (Madras  Quarterly  Medical  Journal,  October  1841,  and  Medical 
Board’s  Topographical  Reports)  it  is  described  as  being  a  brick-building, 
in  the  form  of  an  oblong  Square.  The  wards  18  feet  high,  and  without 
roof  ventilation. 

t  Report  by  Dr.  Bisset,  H.  M.  15th  Hussars.  Madras  Quarterly  Jour¬ 
nal,  October,  1841. 
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from  England  and,  as  yet,  unacclimated, — were  exposed  to  all 
tlie  intensity  of  the  sun’s  rays,  both  direct  and  reflected. 
Scarcely  a  parade  took  place  without  some  of  the  men  falling 
ill.  The  sentries  even  were  not  protected. 

In  1833-6,  the  Barracks  at  that  otherwise  delightful  station, 
Bangalore  are  spoken  of*  as  being  “  so  arranged  that  the  cots 
were  closely  crowded  together,  and  formed  the  bed  and  board 
of  the  soldier.”  The  verandahs  as  being  too  narrow  to  keep 
out  the  rays  of  the  sun  and,  consequently,  affording  no  protec¬ 
tion  from  the  heat,  and  the  roofs  as  being  constructed  of  a  wood 
which  swarmed  with  hugs.  It  is  worthy  of  remark  that  these 
Barracks  and  those  at  Secunderabad  were  the  most  notorious 
for  Hepatitis  in  the  Madras  Presidency. 

The  Barracks  in  the  Fort  of  Allahabad  have  long  been 
notorious  as  being  intensely  hot  and  very  unhealthy.  On  this 
account,  their  employment  as  Depot  Quarters  for  Recruits 
had  to  be  abandoned  some  years  ago.  In  their  annual  report 
for  1848-19,  the  Medical  Board  noticed  that  a  weak  detach¬ 
ment  of  Recruits  for  H.  M.  Regiments,  averaging  82  during 
the  year,  had  no  less  than  391  admissions.  Of  these  221 
were  cases  of  fever,  which  occurred  in  the  hot  months  from 
April  to  September,  the  largest  number  (66)  in  June.  The 
number  of  deaths  was  10, — or  121*4  per  mille. — 8  of  which 
resulted  from  fever  during  the  months  indicated  above.  It 
was  noticed  that  this  accession  of  ardent  fever  prevailed 
regularly  and  to  greater  extent  among  the  men  of  this  Depot 
than  at  most  other  Stations.  This  had  been  attributed, — the 
Board  considered  with  reason, — to  the  twofold  cause  of  badly 
constructed  and  ill-ventilated  Barracks,  and  to  the  fact  of  the 
detachment  being  wholly  made  up  of  young  men,  fresh  from 
England,  who  could  not  be  made  to  comprehend  the  danger 
of  exposure  to  the  heat  of  the  sun,  and  the  too  often  fatal  in¬ 
dulgence  which  it  provokes.  They  added  that  the  Barracks, 
besides  being  faulty  in  construction,  were  so  shut  in  and 
beset  with  buildings,  on  almost  every  side,  that,  from  radiation, 
and  the  obstructed  circulation  of  air,  the  thermometer  had, 
necessarily,  a  higher  range  than  is  proper  to  the  station.  The 
Board  took  this  occasion  of  strongly  urging  that  recruits 
ought  not  to  be  detained  in  garrison  at  this  point  of  their 
progress  up-country.  They  noticed  that  the  Barracks  at 
Papamow  (some  two  miles  off),  where  part  of  the  recruits 
were  located  when  the  Depot  was  of  unusual  strength, 

#  Dr  Davies’s  Medical  History  of  II.  M.  39th  Regiment.  Madras 
Quarterly  Medical  Journal,  October,  1840. 
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were  also  reported  to  be  bad,  in  themselves,  and  faultily 
situated. 

The  Ellenborough  Barracks,  at  Allahabad,  have  always  been 
remarked  upon  as  a  large,  showy,  expensive  building,  the  ar¬ 
chitectural  arrangements  of  which  are  thoroughly  bad.  Its 
site  is  not  a  good  one,  but  that  is  unavoidable.  It  is  placed 
within  the  Fort,  where  the  heat  of  the  air,  pent  up  between 
walls,  is  almost  unendurable — consequently,  all  the  Officers, 
whose  duties  would  possibly  admit  of  their  doing  so,  have  lived 
outside,  in  Cantonments.  Inspector  General  C.  Mackinnon 
remarks  that,  from  the  position  of  the  fortress  of  Allahabad, 
it  is  impossible  that  it  can  ever  prove  a  very  healthy  abode 
for  troops.  Situated  at  the  junction  of  two  large  rivers  which 
only  fill  their  beds  fully  during  the  periodical  rains  and,  on 
the  cessation  of  these,  leave  large  tracts  to  dry  up  under  a 
tropical  sun,  malarious  fever  must  always  prevail,  more  or  less, 
as  these  tracts  become  exposed  by  the  subsidence  of  the  river. 
He  adds  that  the  Garrison  should,  therefore, —  (as  is .  the 
custom  at  present), — be  frequently  changed,  from  the  troops 
in  Cantonments,  in  order  that  the  men  may  not  be  too  long 
exposed  to  malarious  influences  proved,  by  experience,  to  be 
highly  deleterious  to  health.  The  Barracks  are  a  single  two- 
storied  range ;  the  lower  story  is  elevated  about  two  feet  from 
the  ground,  and  is  only  about  twelve  feet  high.  It  is  con¬ 
sidered  an  unhealthy  residence  for  troops,  even  in  the  fortress. 
This  is  attributed  partly  to  the  limited  cubic  contents  of  the 
rooms  and  partly  to  imperfect  ventilation.  An  attempt  has 
been  made  to  remedy  the  latter  by  carrying  up  tubes  from  the 
corner  of  each  lower  room  into  the  interior  of  those  on  the  up¬ 
per  floor.  Both  stories  are  cut  up  into  rooms  by  transverse 
walls  which  run  across  the  building  and  divide  it  into  small 
quarters,  each  capable  of  lodging  from  12  to  15  men.  Each 
quarter,  again,  is  divided  into  two  rooms.  This  arrangement, 
of  course,  interferes  much  with  the  general  ventilation  of  the 
Barrack. 

In  many  instances,  unhealthiness  has  been  attributable  to 
the  too  long  occupation  of  hastily  constructed  temporary 
barracks. 

Insufficient  space  and  Over-crowding. — It  is  unquestionable 
that,  until  comparatively  lately,  it  was  a  prevalent  notion,  in 
India,  that  the  only  precaution  necessary  to  prevent  over-crowd¬ 
ing,  in  Barracks  and  J ails,  was  to  allow  a  sufficient  superficial 
area  for  each  man’s  sleeping  place — the  Jieighth  of  the  apart¬ 
ment  and,  consequently,  the  influence  of  the  sun  through 
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the  roof,  the  collection  of  vitiated  and  heated  air  above, 
the  means  of  ingress  of  fresh  air  from  without,  and  the 
necessity  of  providing  a  sufficient  number  of  cubic  feet 
of  air  for  respiration  were  all  points  which  were  often 
lamentably  overlooked.  Sir  C.  Napier  declared  that,  pre¬ 
vious  to  his  time,  there  were  barrack-rooms,  in  India,  “  of 
12,  10,  or  even  8  feet  high.”  The  writer  in  the  Calcutta 
Review ,  whom  we  have  already  frequently  quoted,  states  that 
the  first  European  Barracks  at  Kussowlie  and  Subathoo  were 
not  12  feet  high, —  (those  at  Kussowlie  were  only  10  i  feet 
high,  having  flat  mud  roofs).  They  were  ordered  to  be  built 
without  delay,  with  the  most  humane  motives,  and  hence, 
probably,  in  a  great  measure,  resulted  their  unquestionable 
defects.  Sir  C.  Napier  cites  a  Medical  Report,  in  his  posses¬ 
sion,  upon  which  he  concluded  that  the  sickness  which  pre¬ 
vailed  among  the  2nd  Europeans  and  29th  Regiment  at  these 
stations  arose  entirely, —  (which  certainly  was  not  the  case), — 
from  the  fact  that  the  Barracks  only  allowed  400  cubic  feet  of 
air  for  each  man. 

Unhappily,  great  evils  are  too  often  met  by  violent  re¬ 
vulsions  in  which  ill-considered  and  hastily  adopted  reform 
is  carried  to  hurtful  excess.  Sir  Charles  Napier’s  reform 
which,  perhaps  fortunately,  he  <e  vainly  hoped  to  make 
general,”  was  to  build  the  barrack-rooms  high,  and  so  narrow 
as  to  prevent  the  possibility  of  “  jamming .”  They  were  only 
wide  enough  for  two  rows  of  bedsteads,  a  long  table,  and  two 
rows  of  forms,  leaving  a  passage  between  the  forms  and 
bedsteads.  The  height  of  the  rooms  was  35  feet  to  the 
ceiling,  or,  if  the  roof  was  open,  to  the  wall  plate ;  the 
vent  above  was  not  to  be  included  in  the  height.  The 
ceilings  were  to  be  ventilated,  letting  the  foul  air  out  at 
the  roof. 

A  great  step  in  advance  was,  unquestionably,  made  when 
Sir  Charles  laid  down  the  principle  that  every  Indian  Barrack 
should  afford,  at  least,  one  thousand  cubic  feet  of  air  for 
each  inmate ;  but  it  is  surprising  that  so  good  an  officer, 
and  one  who  had  paid  considerable  attention  to  architec¬ 
ture,  should  not  have  perceived  that,  in  building  the 
Barracks  at  Meean  Meer  upon  the  above  principle,  and 
in  enforcing  his  axiom, — “  Narrow  high  rooms  not  only 
give  pure  air,  but  debar  crowding ,” — he  entirely  overlooked  the 
fact  that  his  arrangement  rendered  crowding  inevitable ,  by 
allowing  each  man  insufficient  superficial  space ;  and  it  is 
not  impossible  that  the  extreme  severity  with  which  cholera 
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has  raged  at  Meean  Meer,  (where, — although  each  man 
in  the  Barracks  for  H.  M.  Regiment  occupies  a  space  of, 
at  least,  2,232  cubic  feet  of  air, — the  width  of  the  wards  is 
only  20  feet) — has  been,  in  great  measure,  attributable  to 
“jamming”  Wc  have  seen  that  the. Black  Hole  was  a 
tolerably  lofty  room — eighteen  feet  high, — and  it  is  certain 
that  beds  cannot  be  crowded  together  in  any  apartment,  how¬ 
ever  spacious,  without  exposing  their  occupants  to  a  vitiated 
atmosphere, — especially  in  damp,  close,  and  sultry  weather. 

The  immediate  evil  effects  of  over-crowding  soldiers  in  close 
and  ill- ventilated  Barracks,  in  such  a  climate  as  this,  will  be 
anticipated  by  every  medical  reader.  In  the  words  of  the 
great  Captain,  whose  unjustly  censorious  work  we  have  so 
often  cited — “The  soldiers  rise,  at  night,  feverish  or  in  pro¬ 
fuse  perspiration,  to  sleep  out  on  the  ground  amidst  damp 
exhalations.  Indian  night  air,  in  the  autumn  months,  is  dan¬ 
gerous  to  all  who  sleep  exposed ;  but  to  do  so,  when  heated  by 
an  over-crowded  room,  is  Death.  Some  may  escape  or  merely 
lose  health ;  but  to  escape  is  the  exception ,  the  rule  is  Death  !” 

While,  in  temperate  latitudes,  the  crowding  together  of  hu¬ 
man  beings,  in  small;  unclean  and  ill -ventilated  buildings, gene¬ 
rates  Phthisis,  Diarrhoea, Typhus  and  Puerperal  fever, — in  India, 
the  like  causes  have,  usually,  the  effect  of  adding  tenfold  to  the 
prevalence  and  destructiveness  of  the  ordinary  diseases  of  the 
country.  Wherever  we  have  bad  Barracks,  Hepatitis  and 
Dysentery  are  rife ;  the  former  frequently  running  on  to  abscess, 
the  latter  being  always  liable  to  take  on  the  hsemorrhagic  and 
sloughing  form.  Ordinary  Malarious  Fever  assumes  the  Re¬ 
mittent  and  even  the  Typhoid  type;  Diarrhoea  is  common  and 
intractable,  especially  in  the  Hills — sporadic  cases  of  Cholera 
are  frequent;  endemic  outbreaks  of  the  disease  are  always 
to  be  feared,  and  the  approach  of  an  epidemic  visitation 
is  to  be  looked  forward  to  as  the  most  fearful  calamity  that 
disease  can  inflict  upon  a  Regiment  in  any  country  of  the 
world.  In  every  such  Barrack,  deaths  from  that  mysterious 
disease,  Heat  Asphyxia,  are  to  be  anticipated,  in  the  sultry 
close  weather  of  May  and  June — especially  a  few  days  before 
the  commencement  of  the  rains. 

Lastly, — wherever  there  is  ill- ventilation,  in  India, — we  may 
look  for  numerous  deaths  from  Fatty  Degeneration ,  not  only 
of  particular  organs ,  as  the  heart ,  liver  and  kidneys ,  but  occurring 
as  a  constitutional  disease ,  hitherto  generally  set  down  as  Cachexia 
or  Anemia.  Our  knowledge  of  this  class  of  diseases,  as  develop¬ 
ed  in  India,  is  still  in  its  infancy,  and  the  subject  would  well 
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repay  some  years’  systematic  investigation  by  one  of  the  many 
excellent  pathologists  in  the  two  Services. 

In  Buildings,  where  the  pollution  of  the  atmosphere  is  more 
extreme  than  it  is  now  likely  to  be  in  any  of  our  Barracks, 
diseases  comparatively  foreign  to  the  climate, — Puerperal  Fe¬ 
ver,  Plague  or  Mahamurree,  Erysipelas,  and  Hospital  Gan¬ 
grene  may  also  be  developed. 

Our  illustrations  of  these  principles  must, necessarily,  be  concise. 

The  dependence  of  Hepatitis ,  in  a  large  degree,  upon  crowd¬ 
ing  and  ill-ventilation,  although  not,  hitherto,  demonstrated 
by  sufficiently  full  and  direct  statistical  data,  is  a  fact  which 
nearly  every  practical  medical  man  in  India  believes  in,  and 
which  every  physiologist  would  anticipate.  In  his  recent  very 
valuable  work, — A  Digest  of  the  Vital  Statistics  of  the  European 
and  Native  Armies  of  India , — Dr.  Joseph  Ewart  has  clearly 
shown,  by  ample  statistical  evidence,  that  Hepatitis  is  now 
considerably  less  prevalent,  in  each  of  the  three  Presidencies, 
than  it  was  in  former  years.  It  can  scarcely  be  questioned 
that  larger  and  more  freely  ventilated  Barracks  have,  in  a 
great  degree,  tended  to  bring  about  this  favorable  change. 

What  has,  already,  been  said  of  the  Barracks  and  Station  of 
Dinapore,  must  be  regarded  as  sufficiently  explanatory  of  the 
fact  that  this  place  has  always  been  remarkable  for  the 
malignant  and  intractable  character  of  the  scorbutic,  sloughing 
and  haemorrhagic  Dysentery  which  there  prevails  among  the 
troops.  The  early  history  of  the  Barracks  at  Kussowlie  will 
also  be  borne  in  mind. 

The  effects  of  bad  and  over-crowded  Barracks,  in  aggra¬ 
vating  the  ordinary  Fevers  and  Bowel  Complaints  of  this  coun¬ 
try,  have  seldom  been  more  signally  and  calamitously  dis¬ 
played  than  in  the  II.  C.  1st  European  Bengal  Fusileers 
while  located  in  the  citadel  of  Lahore  in  1849-50. 

We  have  already  noticed*  the  principal  local  causes  of  the  un¬ 
healthiness  of  the  Citadel  of  Lahore  and  Cantonment  of  Anar- 
kullie.  This  Regiment,  however,  was  peculiarly  unfortunate  in 
both  the  Barrack  and  Hospital  accommodation  with  which  they 
were  provided.  They  were  lodged  in  the  Citadel.  The  Surgeon 
of  the  Regiment,  Dr.  Bruce,  had  noticed,  in  a  report  sent  in 
early  in  1849,  that  the  nature  and  position  of  the  Barracks 
were  ill  calculated  to  preserve  the  health  of  the  men, — that 
they  were  low,  ill  ventilated,  hot,  and  surrounded  by  sources 
of  unwholesome  effluvia.  The  men  had  not  more  than  one- 
third  of  the  requisite  quantity  of  space, — “  Between  most  of 

*  Page  164,  No.  XI. 
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the  cots  there  was  not  room  for  a  man  to  move,  and  others 
were  so  close  that  their  occupants  must  all  but  have  breathed 
into  one  another's  mouths"  !  The  consequences  may  readily 
be  anticipated.  Early  in  April  1849,  Continued  Fever  began 
to  shew  itself  and  increased  so  rapidly  that,  in  May,  out 
of  414  admissions,  300  were  from  this  -disease.  It  was, 
for  the  most  part,  mild,  but  some  of  the  cases,  from  the  first, 
put  on  a  typhoid  character  with  dark  dry  tongue,  obstinately 
deranged  secretions,  and  head  affection.  This  typhoid  cha¬ 
racter  of  the  disease  was  not  found  to  prevail  in  other  parts  of 
the  station,  and  Dr.  Bruce  was  of  opinion  that  it  had  its 
origin  in  his  corps  from  the  confined  and  filthy  locality  in 
which  the  men  lived.  Dr.  Bruce  pointed  out  these  things, 
personally,  to  the  Major  General  Commanding  the  Division 
when  the  troops  first  took  possession  of  their  Barracks,  and 
stated  his  opinion  that  they  were  more  than  sufficient  to 
account  for  all  the  sickness  and  mortality  that  had  taken 
place  in  all  the  European  Regiments  that  had,  previously,  occu¬ 
pied  them.  He  recommended  that  a  Barrack,  capable  of 
containing  350  men,  should  be  built  to  relieve  the  over-crowd¬ 
ed  state  of  the  other  buildings ; — a  report  of  this  state  of 
affairs  was  also  made  to  Sir  Charles  Napier  when  he  passed 
through  Lahore.  He  first  verified  it,  by  personal  inspection, 
and  then  directed  that  certain  arrangements,  for  improving 
the  Barrack  and  Hospital  accommodation  of  the  Regiment,, 
should  be  made.  The  hot  weather  was  far  advanced  before 
these  arrangements  were  completed  and,  after  all  had  been 
done,  it  was  found  that  there  were  only  823  cubic  feet  of 
space  for  each  man.  This,  it  was  remarked,  would  have  been 
sufficient  to  keep  the  men  in  health  in  well- ventilated 
barracks  in  an  open  plain,  but  was  quite  inadequate  in 
the  position  in  which  these  unfortunate  men  were  located. 
In  June,  the  same  type  of  fever  continued,  but  with  diminish¬ 
ed  prevalence.  Now,  however,  Dysentery  became  frequent 
and  fatal.  This  disease  also  put  on  an  unusual  typhoid  type. . 
“  It  had  all  the  appearance  of  a  disease  where  the  inflam¬ 
matory  stage  was  so  short  as  to  have  passed  into  gangrene 
almost  before  the  patient  came  under  treatment." — So  far  as 
Dr.  Bruce  could  ascertain,  this  form  of  Dysentery  was  un¬ 
known  at  Anarkullie.  In  July  Continued  Fever  and  Bowel 
Complaints  still  continued  as  the  prevailing  diseases — and  Heat- 
Apoplexy  became  frequent.  Four  cases  of  this  disease  proved' 
fatal,  all  among  the  recruits,  men  of  6  or  8  months’  residence 
in  India.  In  this  month,  the  Ravee  had  risen  to  such  an 
extent  as  to  inundate  the  whole  country  for  many  miles  cm 
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either  bank.  The  drying  of  this  inundation  first  produced 
the  periodical  types  of  fever  in  September.  An  endemic  of 
Intermittent  and  Remittent  type  raged,  for  months,  at  Lahore 
and  was  attended  with  the  most  deadly  Dysentery  Dr.  Bruce 
had  ever  witnessed.  The  fever  prevailed  among  the  troops 
at  Anarkullie,  but  not  to  the  same  extent  among  the  inhabi¬ 
tants  of  the  town  who  were,  in  point  of  position,  nearly  under 
similar  circumstances  with  the  Regiment  in  the  Citadel.  It 
raged  so  universally  that  scarcely  an  individual  was  said  to 
have  escaped  it,  and  it  was  followed,  in  these  individuals,  by 
the  same  intractable  and  fatal  Dysentery.  At  first,  the  Fever, 
in  the  Regiment,  was  mild ;  but,  early  in  October,  they  had 
upwards  of  300  sick  in  a  Hospital  calculated  to  hold  120. 
Every  vacant  room,  in  the  vicinity  of  the  Hospital,  was  taken 
possession  of ;  tents  were  pitched  in  the  Hospital  compound, 
and  were  filled  every  evening  with  the  sick  who  could  be 
moved,  and  emptied  again  in  the  morning,  as  the  heat  was 
too  great  to  admit  of  their  remaining  there  during  the  day. 

Dr.  Corbyn,  the  Superintending  Surgeon  of  the  Division, 
described  this  Hospital  as,  unquestionably,  one  of  the  very 
worst  buildings  in  one  of  the  very  worst  spots  that  could  possi¬ 
bly  have  been  selected ;  and  added  that  there  can  be  no  wonder 
that,  in  an  unventilated  confined  building,  Common  Fever 
merged  into  Typhus  and  disease,  otherwise  of  a  trifling 
nature,  became  virulent  and  incurable. 

Matters  continued  to  get  worse ;  a  scorbutic  tendency 
began  to  shew  itself  among  the  men ; — bleeding  from  the 
Dose,  gums,  and  bowels  complicated  almost  every  case,  pur¬ 
puric  spots  over  the  surface  marked  the  diseased  state  of  the 
system,  and  a  species  of  Haemorrhagic  Dysentery  set  in  with 
melanotic  discharges  from  both  the  stomach  and  bowels,  resist¬ 
ing  every  mode  of  treatment.  On  the  11th  of  October,  Dr. 
Bruce  recommended  that  the  whole  corps  should  be  removed  into 
a  well-shaded  spot  (at  the  Shalimar  gardens)  in  the  vicinity — - 
shade  being  absolutely  necessary,  as  the  thermometer  still  rose 
to  113  degrees  in  the  tents  in  the  Hospital  compound.  This 
arrangement  was  not  adopted;  and,  on  the  night  of  the  14th, 
they  moved  out  with  339  sick  into  tents  in  a  fair  but  less 
eligible  locality,  at  Shadra,  on  the  opposite  bank  of  the  Ravee.* 

Cots  had  been,  previously,  sent  out  for  all  the  sick,  but 
they  had  not  huts  sufficient  to  admit  of  their  being  taken  for 
the  men  out  of  Hospital,  for  whom  straw  was  supplied. 


#  The  eligibility  of  this  spot  was  much  questioned  at  the  time. 
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At  first  the  constitutions  of  the  men  acknowledged  the  benefit 
of  purer  air,  and  their  health  improved  so  rapidly  that,  in  a  few 
days,  the  sick  were  reduced  to  200  ;  but,  before  the  end  of  the 
month,  sickness  was  again  on  the  increase.  In  the  month  of 
October,  alone,  they  treated  954  cases  in  Hospital,  of  which 
711  were  cases  of  Intermittent  and  Remittent  Fever,  for  the 
most  part  complicated  with  enlarged  spleen  and  Dysentery. 
This  increase  was  attributed  to  the  great  heat  which  con¬ 
tinued  during  the  day,  and  the  rapidly  increasing  cold  at 
night;  and  it  soon  became  painfully  evident  that  the  men, 
in  their  weakened  and  diseased  state,  could  not  stand  these 
alternations  of  temperature  with  impunity.  Dr.  Bruce,  ac¬ 
cordingly,  on  the  2nd  November,  recommended  that  the  re¬ 
giment  should  be  removed,  at  once,  from  Lahore  and  placed  in 
warm,  dry  and  well-aired  Barracks,  this  being  the  only 
means  of  checking  the  diseases  that  were  ruining  the  regiment. 
They  were,  however,  only  ordered  to  move  their  camp  towards 
Meean  Meer.  Increase  of  illness  following  this  step,  a  Me¬ 
dical  Committee  recommended  that  the  Regiment  should  be 
moved  to  the  Cantonment  of  Meean  Meer.  This  was  done, 
and  the  sick  were  accommodated  in  the  large  Artillery  Bar¬ 
rack  just  finished.  The  sick  were  now  advantageously  placed, 
but  the  bulk  of  the  regiment  were  still  left  out  to  bear  the 
cold  in  huts ;  and,  as  the  cold  increased,  so,  in  a  direct  ratio, 
increased  the  sickness,  the  severity  of  the  Dysentery  and, 
consequently,  of  the  mortality.  The  season,  unfortunately,  was 
damp — large  quantities  of  rain  fell,  and  each  successive  fall  was 
followed  by  an  aggravation  of  the  Dysentery  over  which  medi¬ 
cines,  of  all  kinds  and  in  all  combinations,  were  powerless. 
Towards  the  end  of  December,  the  regiment  was  placed  in 
the  Barracks  at  Anarkullie,  recently  vacated  by  the  14th 
Dragoons,  while  the  whole  of  the  sick  and  hospital  establish¬ 
ments  remained  in  Meean  Meer,  fresh  arrangements  having 
been  made  for  the  care  of  the  sick  at  Anarkullie.  This  change, 
though  late,  was  highly  beneficial,  the  men  in  the  Barracks  and 
the  convalescents  improved  daily  in  health,  and,  when  the  wea¬ 
ther  became  milder,  the  sickness  gradually  decreased.  Early  in 
January,  a  Medical  Committee  found  203  cases  of  organic  disease 
among  the  men,  and  reported  that  there  were  not  more  than  150 
men  fit  for  duty.  On  the  6th  February  the  Regiment  marched 
for  Meerut  with  upwards  of  100  doolies  filled,  and  a  very  large 
number  of  convalescents.  The  men  improved  daily  on  the 
march  ;  but  there  still  remained,  after  their  arrival  at  Meerut, 
161  cases  of  Spleen  Disease,  15  of  Diseased  Liver,  and  10  of 
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Scorbutus,  and  it  was  found  that  only  10  men  of  the  regiment 
had  escaped  the  fever  at  Lahore,  while  every  officer  and,  Dr. 
Bruce  believed,  every  woman  and  child  had  been  attacked 
with  it.  The  following  extract  contains  the  leading  portion  of 
Dr.  Bruce’s  able  comment  on  this  disastrous  history  : — “  The 
question  of  importance  that,  naturally,  arises  is — why  was 
this  regiment  so  much  more  unhealthy  than  those  quartered  in 
Anarkullie?  The  answer,  in  my  opinion,  is  obvious.  We 
were  located,  in  au  insalubrious  position,  in  hot,  confined,  bad, 
unventilated  buildings,  and  surrounded  by  unwholesome  ema¬ 
nations  which  were,  of  themselves,  sufficient  to  engender 
fatal  diseases.  The  mens’  constitutions  were,  therefore,  in 
a  state  to  receive  unfavorably  the  endemic  causes  to  which 
they  were,  afterwards,  exposed  in  September;  and  that  state 
of  constitution  grafted  a  deadly  character  on  the  fever  that 
followed,  which  medicine  was  unable  to  combat.  The  Fever 
was  common  to  the  whole  district  of  Lahore,  but  in  none 
of  the  regiments  there  (the  65th  Native  Infantry  excepted) 
was  it  attended  with  the  same  scorbutic  tendency  and  the 
Dysentery  which  proved  so  fatal  to  our  men.  The  55th 
imbibed  this  aggravated  poison  in  a  situation  very  similar 
to  our  own, — viz.  within  the  walls  of  the  town  and  over  the 
fold  ditch  that  surrounds  Lahore.” 

“  But  I  am  far  from  attributing  this  great  and  continued 
mortality  solely  to  our  original  position  in  the  fort.  That 
it  paved  the  way  to  it  cannot  be  doubted,  but  the  decided 
benefit  that  ensued,  on  our  first  removal  into  the  purer  air 
of  camp,  showed  that  they  would,  immediately,  have  rallied  un¬ 
der  more  favorable  circumstances;  and,  if  they  could  have 
been  removed  into  barracks  at  Ferozepore  or  Jullunder,  the 
result  would  have  been  widely  different ;  while  the  healthy 
regiment,  at  either  of  these  stations,  would  not  have  suffered 
by  a  removal  into  camp  at  that  season.  Our  men  were  in  that 
state  of  health  that  they  could  not  stand  the  cold  and  heat 
of  tents,  and  the  error  lies,  in  my  opinion,  in  not  removing 
them  into  barracks  in  the  beginning  of  November  instead  of 
the  end  of  December.” 

It  was  noticed  that,  about  the  end  of  April,  242  recruits, — 
who  had  landed  in  Calcutta,  from  England,  in  the  previous 
October, — arrived  at  Ferozepore  in  progress  to  join  this  corps ; 
but  that,  for  want  of  accommodation  at  Lahore,  99  of  them 
were  hutted  at  the  former  station.  Of  the  142  who  arrived 
at  Lahore,  on  the  1st  of  May,  no  less  than  48  died  before 
the  end  of  the  year, — but,  of  those  who  remained  at  Feroze- 
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pore,  3  only  died, — that  is,  in  the  ratio  of  33* * * §63  per  cent, 
of  strength  of  one  and  3*01  of  the  other.  Further,  when 
the  last  Medical  Committee  examined  the  regiment,  there 
was  only  one  man  of  the  Ferozepore  party  with  spleen 
disease,  while  the  proportion  among  the  rest  of  the  men 
of  the  regiment  was  21  ^  per  cent,  of  strength. 

During  this  calamitous  year,  this  fine  regiment,  averaging 
819  strong,  had  3580  admissions  to  Hospital  and  179  deaths, 
which  was  at  the  rate  of  218*6  per  mille  per  annum.  Of 
these  deaths  5  were  from  acute  Hepatitis,  3  from  “  Cachexia,”  6 
from  Ascites,  9  from  Heat- Apoplexy,  3  from  Diarrhoea,  15 
from  Common  Continued  Fever,  25  from  Remittent  Fever, 
100  from  Acute,  and  only  1  from  Chronic  Dysentery.  Out  of 
66  women  9,  and  out  of  68  children  17  died  within  the  twelve- 
month. 

But, — to  continue  our  review  of  the  influence  of  insufficient¬ 
ly  capacious  and  ill-ventilated  Barracks  in  the  production  of  dis¬ 
ease.  The  practical  researches  of  Scriven,*  Ewart, f  and 
Edward  Goode ve,J  have  proved  that  True  Typhoid  Fever  is 
liable  to  become  developed,  under  the  usual  causes,  in  every 
part  of  India. 

Still  the  fact  that,  at  the  present  moment,  many  practical 
physicians  are  slow  in  admitting  the  possibility  of  the  deve- 
lopement  of  true  Typhoid  Fever  in  Lower  India, — must  be 
taken  as  an  evidence  that  the  crowding  in  our  Barracks  has 
never  been  such  as  to  develope  fever  of  a  manifestly  conta¬ 
gious  type.  We  have  no  proof  that  the  Typhus,  with  which 
every  city  in  Europe  is  so  rife,  has  ever  prevailed,  in  its  most 
contagious  form,  anywhere  between  the  Hills  of  India  and  the 
Cape  of  Good  Hope.§ 

Still  I  believe  that,  wherever  over-crowding  occurs  in  India, 
sporadic  cases  of  True  Typhoid  Fever  will  present  themselves ; 


*  Medical  Times  and  Gazette ,  January  28th,  1854,  p.  79. 

f  Indian  Annals  of  Medical  Science,  October  1856,  p.  65. 

1  Ibid,  No  XI. 

§  It  may  be  worthy  of  remark  that  Mr.  Stewart  Henderson,  Apothe¬ 
cary  to  His  Majesty’s  Forces  at  the  Cape,  remarks — in  his  Inquiry  into 
the  Causes  which  produce  Diseaseamong  the  Troops  at  the  Cape  of  Good 
Hope,  with  a  view  of  discovering  the  most  effectual  Means  of  Prevention, 
1798, — that  the  Dutch  inhabitants  are  exempt  from  many  of  those  en¬ 
demic  and  epidemic  diseases  which  rage  in  other  parts  of  the  world.  “  The 
small -pox,  measles,  remittent  and  intermittent  fever,  and  that  most  fatal 
of  all  diseases, — the  Jail,  Hospital,  or  Ship  Fever,  which  destroys  so  many 
of  the  human  species  in  every  part  of  Europe,  are  never  generated  here.” 
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and  there  can  be  scarcely  any  doubt  that  the  extreme  destruc¬ 
tiveness  of  the  endemic  fevers  of  many  parts  of  India,  in  old 
times,  nay,  even  in  certain  spots  in  the  present  day,  has  been 
and  is  still  determined  by  the  neighbourhood  of  fetid  drains, 
cess-pools,  and  the  like  causes  and,  especially,  by  ill- ventilation 
and  over-crowding  in  Barracks,  Hospitals,  and  private  dwell¬ 
ings. 

Reference  has  already  been  made,  in  these  pages,  to  the 
mortality  which  occurred  in  Major  Kilpatrick's  party  of  Madras 
Troops  who  arrived,  to  succour  Calcutta,  in  the  beginning 
of  August  1756.  They  were  230  strong,  and  were  chiefly 
Europeans.  Partly  from  want  of  sufficient  shelter  on  shore,  and 
partly  with  a  view  to  security,  they  were  crowded,  with  a  con¬ 
siderable  number  of  refugees  from  Calcutta,  into  the  small 
vessels  collected  at  Fultah,  on  the  Hooghly,  a  spot  long 
notorious  for  its  malarious  fever, — the  dreaded  “  Endemic  of 
Bengal."  They  appear  not  to  have  been  properly  clothed, 
and  were  ill  fed.  From  want  of  room,  many  had  to  occupy 
the  open  decks  : — the  condition  of  those  who  found  berths 
below  must  have  been  even  worse ;  under  these  circum¬ 
stances  of  hardship, — during  the  rainy  and  unhealthy  season, — 
they  were  attacked  with  a  Malignant  Fever  which  infect¬ 
ed  all  the  ships,  and,  ultimately,  carried  off  a  majority  of  the 
party,  leaving  the  remainder  in  a  wretchedly  reduced  and 
pitiable  condition.  Mr.  Ives,  the  Surgeon  of  the  Kent,  states 
that,  to  the  best  of  his  belief,  not  above  30  of  Major  Kilpat¬ 
rick's  force  remained  alive,  in  December,  and  not  above  10  fit 
for  duty.* 

*  Several  medical  writers  have  considered  that  those  who  perished  in 
the  Black  Hole  died  from  the  overwhelming  effects  of  a  concentrated 
fever  poison  suddenly  generated  by  cramming  together  so  many  bodies 
within  an  extremely  narrow  space,  at  the  hottest  season  of  the  year,  in 
India,  and  similar  to  that  which  suddenly  destroyed  alike  the  judges,  the 
criminals  and  spectators,  in  the  close  Assize  Court  at  Oxford  in  1577,  and 
at  the  Old  Bailey  on  the  11th  of  May  1750.  Those  who  fainted  or  were 
trampled  down,  in  the  Black  Hole,  probably  died  from  violence,  from  ex¬ 
haustion,  or  from  mere  suffocation.  But  the  generality  of  the  deaths 
appear  to  me  to  have  resulted  from  Heat  Asphyxia.  Ihere  seems  to 
be  no  proof  that  the  survivors  suffered  from  Fever.  It  is  true  that  Mr. 
Holwell,  who  had  some  knowledge  of  medicine,  says  that,  on  being 
brought  into  the  open  air,  he  “  found  himself  in  a  high  putrid  fever.” 
His  narrative,  however,  shows  that,  on  the  following  day,  he  “  became 
covered  from  head  to  foot  with  large  painful  boils,  the  first  symptom  of 
his  recovery ;  for,  until  these  appeared,  the  fever  did  not  leave  him.”  This 
happened  to  every  one  who  escaped  from  the  Black  Hole.  Assuredl}-, 
this  is  not  the  manner  in  which  any  form  of  “Putrid  Fever’’  terminates. 
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As  all  would  anticipate, — wherever  ordinary  contagious 
diseases  make  their  appearance  in  an  unhealthy  Indian  Bar¬ 
rack,  their  ravages  are  liable  to  he  most  severe.  Some  years; 
since,  measles,  by  no  means  usually  a  dreaded  disease  in 
India,  broke  out  in  the  ill-ventilated  Barracks  at  Dinapore ; — 
120  cases  occurred,  among  165  children  of  H.  M.  80th 
Regiment,  of  which  6  proved  fatal. 

In  England  and  in  India,  alike,  Cholera  works  its  direst 
ravages  in  over-crowded  and  ill-ventilated  habitations.  Dr. 
Guy,  quoting  the  Report  of  Mr.  Sydney  Herbert’s  Committee, 
shows  that,  in  1849,  the  epidemic  of  this  disease  destroyed,  in 
some  of  our  Barracks,  at  home,  from  twice  to  more  than  five 
times  as  many  soldiers  as  it  did  civilians,  in  the  surrounding  dis¬ 
tricts.  That, — while  the  civil  population  of  East  London  and 
Whitechapel  lost  54, — the  soldiers  in  the  Tower  lost  100  in 
10,000;  that, — while  the  civil  population  of  St.  Pancras  lost 
22  in  the  10,000, — the  soldiers  in  Regent’s  Park  perished  at 
the  rate  of  104;  and  that, — while  the  civil  population  of 
Kensington  lost  33  in  10,000, — the  mortality  among  the 
soldiers  at  Knightsbridge  was  no  less  than  175  in  10,000. 

The  like  has  often  occurred  in  India,  most  especially  among 
troops  recently  arrived  from  England.  One  example  must 
suffice.  H.  M.  70tli  Regiment  arrived  in  Calcutta  in  May 
1849,  and  were  placed  at  Dum-Dum  on  the  17th  of  that  month. 
In  the  month  of  June,  this  corps  was  972  strong.  The  Bar¬ 
rack  which  they  occupied  was  intended  for  the  reception  of 
about  400  men.  They  remained  here  for  five  months,  during 
which  the  number  of  sick  admitted  into  hospital  was  1149, 
being  146*15  per  cent,  on  the  average  strength,  and  the  deaths 
93,  being  11*92  per  cent,  on  the  same.  These  rates,  extended 
to  a  year,  would  give  350*77  per  cent,  as  the  sick,  and  28*58 
per  cent,  for  the  deaths.  Cholera  made  its  appearance  in  May, 
and  occasioned  a  large  proportion  of  the  above  casualties. 
— (37) — The  deaths  from  Diarrhoea  and  Dysentery  were  33. 
A  Medical  Committee,  who  were  assembled  to  investigate 
the  cause  of  this  great  mortality,  attributed  it  to  over¬ 
crowding. 

The  fact  that  Heat  Asphyxia  is  always  most  liable  to  occur, 
at  the  usual  season  of  its  prevalence,  in  crowded  and  ill- venti¬ 
lated  Barracks,  may  be  traced  in  several  of  the  papers  which 
have,  of  late  years,  been  published  on  the  subject ; — but  in 
none  more  convincingly  than  in  those  by  Deputy  Inspector 
General  Longmore  and  Surgeon  Butler,  in  the  XII.  Number 
of  the  Indian  Annals  of  Medical  Science . 

L 
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The  former  Medical  Officer  remarks  that  it  is  a  striking  fact 
that,  of  10  cases  which  occurred  in  H.  M.  19th  Regiment  at 
Barrackpore  in  May  and  June  1858,  one-third  of  the  cases 
and  nearly  half  the  deaths  occurred  in  one  company  of  the  Regi¬ 
ment  who  were  quartered  in  that  Barrack %  which  was,  mani¬ 
festly,  worst  conditioned  in  respect  to  ventilation  and,  indeed, 
in  every  sanitary  requirement.  It  was  also  remarked  that  the 
patients  who  were  seized  with  apoplectic  sypmtoms,  in  Hospital, 
were  lying  in  two  wards  on  the  leeward  side,  and  which  were, 
from  circumstances  of  situation,  the  most  confined  and,  at  tjie 
same  time,  warmest  in  the  Hospital.  The  Hospital  was  very 
full  of  sick  at  the  time. 

Surgeon  Butler  remarks  that  it  has  keen  repeatedly  observ¬ 
ed  that,  when  the  thermometer  ranges  beyond  98  degrees 
in  crowded  Barracks,  cases  of  Apoplexy  almost  invariably 
occur.  Mr.  Butler  gives  the  cases  of  30  men  of  the  3rd  Euro¬ 
pean  Light  Cavalry  who  were  attacked  with  Heat  Asphyxia 
at  Meean  Meer,  in  May,  June,  and  July  1859, — 13  of'  these 
proved  fatal.  He  considers  that,  second  only  to  the  great  heat 
and  unusual  pressure  of  the  atmosphere,  the  crowded  state  of 
the  Barracks  was  most  influential  in  causing  these  attacks. 
Assuredly,  those  Barracks  which  were  most  crowded,  least 
ventilated,  and  worst  provided  with  punkahs  and  other  ap¬ 
pliances  to  moderate  the  overpowering  heat,  were  the  Barracks 
which  furnished  the  greater  number  of  fatal  cases. 

It  was  remarked  by  Lind  that,  in  India,  European  women, 
m  general,  enjoyed  a  much  better  state  of  health  than  the 
men,  but  that  child-bearing  was,  in  his  time,  peculiarly  fatal 
to  them  in  Calcutta  ;  on  which  account  he  considered  that  it 
would  be  advisable  for  them  to  retire  to  a  more  healthy  situa¬ 
tion,  at  the  approach  of  their  delivery.  Clarke,  writing  in 
1770,  mentions  Putrid  Puerperal  Fever  as  extremely  common 
in  Bengal.  The  Hindoo  women  who,  at  the  time  of  their 
confinement  are,  in  many  cases,  placed  apart  in  small,  damp, 
ill- ventilated  rooms,  artificially  heated,  are  still  very  liable 
to  Puerperal  Metritis  and  Peritonitis.  Nothing  of  this  kind 
is  now  remarked  among  European  ladies  in  Calcutta  where 
atmospheric  impurities,  unhappily,  still  abound;  but  where  few 
Europeans  inhabit  ill-ventilated  houses.  AVIicn,  however, 
we  learn  what  the  Calcutta  houses  formerly  were,  we  can 
readily  perceive  the  correctness  of  Lind’s  observation — "The 
community”  (says  a  writer — probably  Mr.  Marshman — who 
was  able  to  speak  from  old  tradition)  "  lived  in  houses  with 
damp  floors  fatal  to  life ;  the  windows  never  came  to  the 
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floor,  but  rested  on  a  dead  wall  two  or  three  feet  high,  and 
thus  interfered  with  the  ventilation  of  the  rooms.  There  were 
no  punkahs  and  no  glass  windows.”* 

There  is  little  fear  that  the  conditions  which  lead  to  Hospi¬ 
tal  Gangrene  should — in  the  present  day — become  developed, 
under  ordinary  circumstances,  in  any  of  our  European  Barracks 
in  this  country.  Still  we  have,  very  recently,  seen  that, — 
under  the  combined  influences  of  over-crowding,  the  sur¬ 
rounding  accumulation  of  putrid  matter,  the  want  of  nourishing 
food,  especially  of  vegetables,  and  long  sustained  mental  anxie¬ 
ty, — nearly  every  one  who  formed  part  of  the  heroic  garrison  of 
Lucknow  suffered  from  a  tendency  to  this  disease.  Scratches 
and  contusions  rapidly  became  large  sloughing  wounds,  and 
nearly  every  case  of  amputation  of  the  lower  limbs  proved 
fatal  by  gangrene.  We  shall,  presently,  have  to  show  that,  in 
various  times  and  places,  Endemic  Gangrene  has  committed 
frightful  ravages,  in  both  European  and  Native  Hospitals,  in 
this  country ;  and, — in  the  great  "Central  J ails  at  Agra  and 
Alipore,  and  in  many  of  the  smaller  native  prisons, — it  has 
frequently  committed  serious  destruction,  of  late  years,  and  is 
always  looked  for  by  the  Medical  Officers  as  the  direct  and  in¬ 
evitable  result  of  over-crowding . 

The  fact  that  Phthisis  is  a  certain  consequence  of  over¬ 
crowding  and  ill-ventilation,  in  extra- tropical  climates,  is,  pro¬ 
bably,  the  greatest  and  most  validly  useful  Hygienic  discovery 
of  the  present  century.  Many,  especially  Baudelocque,  Lom¬ 
bard  and  Fourcault,  have  believed  and  even  stated  this  invalu  ¬ 
able  fact ; — but  the  credit  for  its  full  demonstration  must  be, 
unhesitatingly,  rendered  to  Dr.  Henry  M’Cormac,  of  Bclfast.f 
Hundreds  of  facts  might  be  cited  in  illustration  of  this 
principle. {  One  of  the  most  recent  may  suffice  here. — Dr. 
Guy  stated,  in  1858, §  that,  some  years  ago,  being  struck 
with  the  high  rate  of  mortality  prevailing  among  Letter-press 
Printers,  he  went  carefully  through  a  great  number  of  printing 


#  The  like  has  been  observed  in  other  intensely  malarious  spots.  Ac¬ 
cording  to  Ulloa,  nearly  all  the  lying-in  women  died  at  Porto  Bello ; — al¬ 
most  all  the  women,  who  could  afford  it,  went  to  lie  in  at  Panama. 

f  “  On  the  Nature,  Treatment,  and  Prevention  of  Pulmonary  Con¬ 
sumption  and,  Incidentally,  of  Scrofula,  with  a  Demonstration  of  the 
cause  of  the  Disease.  London,  1855.” 

£  Vide  Author’s  Treatise  on  Removable  and  Mitigable  Causes  of  Death . 
Calcutta,  1852 — page  190.  The  Prevention  of  Pulmonary  Consumption. 
§  Opus  citat. 
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offices,  and  measured  the  area  of  the  several  rooms  with 
the  utmost  care. 

He  encountered  10  1  men,  (chiefly  compositors,  who  set 
up  the  types,  use  very  little  exertion  in  their  employment, 
and  are  often  pent  up  in  very  narrow  spaces,  breathing  a 
heated  and  impure  atmosphere)  unfortunate  enough  to  have 
less  than  500  cubic  feet  of  air  to  breathe  (some  of  them 
had  as  little  as  202  cubic  feet) — the  average,  of  course, 
being  much  less  than  500.  These  men  had  spit  blood  at 
the  rate  of  12J  in  every  hundred.  And  the  same  number, 
124,  said  that  they  were  constantly  suffering  from  what  they 
called  colds.  He  found  another  body  of  115  men  who  had 
from  500  to  GOO  cubic  feet  of  air  to  breathe.  These  suffered 
from  spitting  of  blood  at  the  rate  of  little  more  than  4  per 
cent.,  while  the  liability  to  colds  was  nearly  in  the  same 
proportion.  Lastly,  he  found  a  third  groupe  of  101  men, 
who  had  more  than  600  cubic  feet  of  air  to  breathe ;  and 
their  liability  to  consumption  was  still  further  reduced  to  a 
little  less  than  4  per  cent.,  and  their  liability  to  colds  to  a 
little  less  than  2  per  cent. 

To  render  the  following  details  clear,  it  is  necessary  to  show 
at  what  rates  the  civil  population,  at  home,  suffer  from  Pul¬ 
monary  Consumption. 

Some  years  since,  Dr.  Winslow  gave  4,3^  per  1000  (living) 
as  the  rate  of  mortality  from  Phthisis  in  London. 

According  to  the  Registrar  General  (as  quoted  by  Mr. 
Sydney  Herbert’s  Committee)  Chest  and  Tubercular  Diseases — 
which,  however,  include  inflammation  of  the  lungs  and  pleura, 
acute  catarrh  and  some  other  diseases,  which  have  no  obvious 
connexion  with  the  purity  or  impurity  of  the  atmosphere, — 
destroy  4*5  per  1000,  annually,  of  the  civil  population  of 
England,  at  army  ages. 

It  has  long  been  remarked  that  Soldiers  are  peculiarly  and 
extremely  prone  to  suffer  from  Phthisical  Disease. 

According  to  M.  Benoiston,  whose  researches  extended 
over  a  period  of  12  years,  and  were  confirmed  by  those  made 
by  M.  C.  Bronssais,  at  the  Military  Hospital  of  Val-de- 
Grace, — it  is  proved  that,  in  the  French  Army,  1  death  in 
5  arises  from  Phthisis.*  M.  Fourcault  held  that  the  life  of  a 
soldier  is  not  suited  to  persons  predisposed  to  Phthisis.  That 
the  Military  Services  render  this  disease  prevalent  among, 
the  soldiers,  and  particularly  the  infantry. 


*  Medico-  Chirurgical  Review,  1816. 
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M.  Tholozan,  who  has  recently  published  a  series  of  arti¬ 
cles  on  Military  Hygiene  in  the  Gazette  Medicate ,  concludes, 
from  his  own  observations  as  well  as  from  recent  works  on  the 
Hygiene  and  Statistics  of  Armies,  that  the  excessive  mortality 
which  afflicts  European  troops,  in  times  of  peace,  “  is  especi¬ 
ally  caused  by  pulmonary  lesions  of  a  peculiar  character,” 
which  are  “the  effect  of  a  special  vitiation,  a  specific  diathesis 
of  the  economy  which  results  from  the  over-crowding,  the 
agglomeration,  and  the  life  in  common  incidental  to  Bar¬ 
racks.” 

Bearing  in  mind  the  rate  at  which  the  civil  population  of 
England,  at  the  soldiers’  ages,  die  of  Chest  Diseases,  we  cannot 
but  be  struck  with  the  fact  that  these  diseases  produce  a  mor¬ 
tality  of  13*8  in  the  Guards,  and  of  10*2  per  1000  in  the 
Infantry  of  the  Line  at  Home ;  and  that,  confining  ourselves 
to  Consumption,  Chronic  Catarrh,  Spitting  of  Blood,  Asthma, 
and  Difficulty  in  Breathing,  we  find  a  mortality  of  12*5  in  the 
Guards,  and  8*9  in  the  Infantry  of  the  Line.* 

There  are  many  self-evident  causes  for  the  extra  mortality 
from  Phthisis  which  occurs  among  our  troops  at  home — Night 
duty,  Intemperance,  Syphilis.  The  class  from  whom  a  large 
proportion  of  the  men  of  the  Armies  of  Europe  are  drawn, — 
the  Artizan  Class  of  towns, — are  also  peculiarly  liable  to  Pul¬ 
monary  Consumption.-}* 

At  present,  the  prevailing  opinion  is  that  the  excessive 
mortality  from  Phthisical  Disease,  among  our  troops  on  the 
Home  Station,  arises,  mainly,  from  over-crowding  in  ill-ven¬ 
tilated  Barracks.  J 

When  we  consider  what  has  been  the  cubic  space  allowed 
to  the  British  Army  in  their  Barracks,  it  is  not  surprising  that 


*  Army  Sanitary  Commissioners'  Report,  p.  XVI.  It  is  worthy  of  re¬ 
mark  that  the  above,  lamentably  high  as  it  is,  is  a  decreasing  ratio.  In 
1848,  the  annual  deaths,  among  the  Foot  Guards  stationed  in  London, 
amounted  to  21*6  per  1000,  (the  rate  is  now  204) — 14*  1  per  1000  of  these 
casualties  resulted  from  Pulmonary  Consumption. 

f  M.  Fourcault  urged  that  prudence  and  foresight  forbid  the  ad¬ 
mission  into  the  ranks  of  the  army  of  young  men  of  phthisical  parents, 
or  mechanics  taken  from  cold  and  unhealthy  workshops.  It  has  been 
observed,  that  a  great  number  of  Flemish  weavers,  enlisted  into  the  Bel¬ 
gian  Army,  die  of  Pulmonary  Phthisis. 

£  Mr.  Neison  appears  to  be  nearly  the  only  authority  opposed  to  this 
view.  His  paper,  tending  to  disprove  the  general  conclusion  that  Pul¬ 
monary  Disease  is  thus  produced,  was  read  at  a  meeting  of  the  British  As¬ 
sociation  at  Leeds,  and  is  cited  in  the  Evening  Mail ,  September  28,  1858. 
I  have  not  been  able  to  obtain  a  sight  of  it. 
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any  disease,  resulting  from  impurity  of  atmosphere,  should 
he  prevalent  among  them. 

The  “  Orders  and  Regulations  for  the  guidance  of  the  Corps 
of  Royal  Engineers,  and  Royal  Sappers  and  Miners  at  Home 
and  Abroad,  revised  by  order  of  the  Master  General  and  Board 
of  Ordnance  to  1st  January  1851,”  prescribed  only  from 
400  to  500  cubic  feet  per  man.* 

In  1858, — in  a  careful  analysis  of  the  data  given  in  Appen¬ 
dices  XXXV.,  VI.  and  VII.  of  the  Sanitary  Commissioners’ 
Report, — Dr.  Guy  has  shown  that  it  appears,  from  a  return  of 
the  cubic  space  of  the  Barracks  throughout  the  United  King¬ 
dom  printed  in  1848,  that  a  temporary  Barrack  at  Kensington 
afforded  only  285  cubic  feet  to  each  inmate,  and  that  certain 
Barrack-rooms  in  London,  used  as  dormitories  and  day  rooms, 
afforded  only  from  331  to  397  cubic  feet  per  man. 

At  Chatham  and  Upnor,  in  1847,  the  Infantry  had  only  220 
cubic  feet  per  man ;  the  maximum,  at  Chatham,  was  only  350. 
Still  worse,  the  Cavalry,  at  Maidstone,  had  only  174  cubic  feet, 
and  the  soldiers  in  Dover  Castle  had  no  more  than  147  cubic  feet. 

Had  Dr.  Brocklesby  lived  in  our  times,  he  might  well  have 
said  of  these  Barracks,  as  he  did  of  those  in  which  the  troops 
were  lodged,  and  impested,  in  1764, — ■“  Such  Barracks  are  worse 
for  the  inhabitants  than  any  tolerably  clean  King’s  ship  riding 
at  anchor  in  harbour  or  at  Spithead.” 

In  Scotland,  the  minimum  supply  was  240.  Ireland  pre¬ 
sented  a  series  of  low  averages,  falling  from  228,  at  Portumna 
and  Mallow,  to  158  at  Rutland. 

The  average  space,  in  the  11  returns  from  London,  was  400 
cubic  feet. 

143  returns  from  Ireland  yielded  the  same  average. 

34  from  Scotland  gave  an  average  of  432. 

155,  from  England,  447  cubic  feet. 

Since  1817,  as  many  as  142  new  Barracks  have  been  erected, 
of  which  132  are  in  England.  Of  these  2  afford  a  space 
of  less  than  300  cubic  feet ;  4  a  space  of  between  300  and  350  ; 
17  from  350  to  400,  and  59  a  space  of  400  to  500  cubic  feet. 

In  60  Barracks  only  was  the  space  of  500  cubic  feet  per 
man  exceeded.  The  Barrack  -rooms,  properly  so  called,  do 
not  yield  an  average  space  of  more  than  550  cubic  feet;  and 
instances  are  given  of  such  contracted  spaces  as  308,  306,  303, 
and  even  280  and  270  cubic  feet. 


#  Parliamentary  Sanitary  Commissioners’  Report,  Appendix  No.  xxxvii. 


HEALTH  or  EUROPEAN  SOLDIERS  IN  INDIA. 


38G 


Further,  citing  the  Appendix  to  the  Report,  Dr.  Guy  notices 
that, — although  the  new  Barracks,  erected  since  1855,  afford 
accommodation  very  superior  to  those  previously  built, — no 
important  steps  have  been  taken  towards  supplying  the  de¬ 
ficiencies  of  the  older  buildings;  that  some  of  the  most 
serious  evils  remain  still  unremedied ;  that  the  dormitories,  or 
barrack-rooms,  are  very  confined ;  and  that,  in  a  majority  of 
cases,  even  the  minimum  cubic  space  allowed,  by  regulation, 
to  each  soldier  is  not  attained ; — the  deficiency,  in  several 
Barracks,  amounting  to  one-third  and,  in  some  instances,  to 
more  than  one-lialf  of  the  space  allotted  by  regulation.  In 
certain  Barracks,  “  even  the  regulated  space  of  one  foot  be¬ 
tween  the  beds  is,  practically,  unattained.”  “  The  Barrack- 
rooms  very  seldom  have  windows  at  opposite  sides,  or  ends 
of  the  room,  and  these  are,  consecpiently,  very  insufficient 
means  of  ventilation.  Even  where  ventilators  exist,  they 
arc,  very  frequently,  stopped  up  by  the  men  themselves.” 
“  Barrack-rooms  are,  occasionally,  found  in  the  basement 
of  the  building,  approached  by  descending  steps  from  the 
natural  surface  level ; — the  tops  of  the  windows  which  open  on 
one  side  of  the  rooms,  being  little,  if  at  all,  above  such  sur¬ 
face  level ;  and,  in  low  rooms  thus  situated,  a  number  of  men 
may  be  found  lodged  in  beds  so  closely  ranged  that  the  side  of 
one  touches  the  side  of  the  other.  The  result  is  that  the 
soldier  sleeps  in  a  foetid  and  unwholesome  atmosphere,  the  habi¬ 
tual  breathing  of  which, — though  producing,  for  the  most  part, 
no  direct  immediate  effects, — probably  lays  the  seeds  of  that 
Pulmonary  Disease  which  is  so  fatal  in  the  British  Army.”* 

Writing  in  1859,  Mr.  George  Godwin,  Editor  of  the  Build¬ 
er,  f  remarks  that,  even  in  the  most  recently  erected  Barracks 
in  the  metropolis,  the  arrangements  are  anything  but  effici¬ 
ent.  He  has  found  the  air  in  the  stair-cases,  passages,  and 
some  of  the  rooms  in  the  new  buildings  put  up  for  soldiers 
within  the  walls  of  the  Tower  of  London,  more  stagnant  and 
offensive  than  in  any  London  Prison  that  he  had  ever  entered. 

So  much  for  Crowding  and  Ill- Ventilation  and  Pulmonary 
Disease  in  Barracks  at  Home. 

The  Orders  of  the  1st  January  1851,  cited  above,  prescribe 
from  480  to  600  cubic  feet  per  man,  in  Tropical  Climates, 
with  the  proviso  that,  in  general,  the  maximum  space  was  to 
be  allowed,  and  for  single  bedsteads. 

#  Sanitary  Commissioners’  Report,  page  XVII. 

f  In  a  very  suggestive  chapter  on  Rad  Barracks,  in  his  Pamphlet 
£C  Town  Swamps  and  Social  Bridges .” 


387 


DR.  CIIEVERS  ON  THE  MEANS  OF  PRESERVING  TIIE 


The  following  table,  from  Sir  A.  Tulloch’s  Statistical  Re¬ 
ports  of  the  Army,  shows,  in  a  striking  manner,  the  compara¬ 
tive  prevalence,  some  years  ago,  of  Phthisis  and  other  Pulmonary 
diseases  in  the  Tropical  and  other  Foreign  Stations  of  our 
Army.  To  these  I  have  added  the  rates  of  death  from  Phthisis 
in  India  as  calculated  from  Dr.  MacLennan’s  and  my  own 


large  tables. 


Phthisis  attacked 
annually  per  1000.* 


Deaths  annually  per  1000 
from  all  Diseases  of  the  Lungs. 


Jamaica 

13*0  ... 

...  7-5 

Windward  and  Leeward  I 
Command  . J 

12*0  ... 

...  10-4 

Bermuda  ... 

8-8  ... 

...  8-7 

Mauritius  ... 

7-7  ... 

...  5-6 

N ova  Scotia  &  New  Brunswick7  *  0  ... 

...  7-1 

Malta 

6-7  ... 

...  6-0 

United  Kingdom  ... 

6-6  ... 

...  8-0 

Canada 

6*5  ... 

...  6-7 

Gibraltar  ... 

6*5  ... 

...  5-3 

Ionian  Inlands 

5*2  ... 

...  4-8 

Cape  District 

3*1  ... 

...  3-9 

Admitted,  annually,  until 

Deaths  from  Pli  th  isis, 

Phthisis  per  1000. 

nually,  per  1000. 

Bengal  Presidency. 

(12  years,  1812-53-54) 

20-468  ... 

...  2-163 

Bombay  Presidency. 
(same  period) 

Guards — Home  Station. 

22-060  ... 

...  1-640 

(Present  rate) 

Infantry  of  the  Line 

.. 

...  12-5 

Ditto  Ditto  . . . 

. . . 

...  8-9 

f  Native  Soldiers  in 

Bengal  1826-52-53  ... 

2-00 

...  0-2 

t  Bombay  Ditto 
f  Native  Prisoners 

2-60 

...  0-3 

Bengal— 1833-53-54 

O 

f  Bombay  Ditto 

2-90 

...  1-30 

1831-32-53-54 

4-50 

...  0-7 

*  The  annual  mortality,  in  the  Colonies,  was  greater  than  these  figures 
represent,  as  many  of  the  Invalided  died  on  their  return  passage,  and 
after  arrival  at  Home.  The  Home  rates  are  subject  to  the  same  rule. 

f  Calculated  by  Dr.  Joseph  Ewart  from  the  Large  Tables  in  the  Indian 
Annals  of  Medical  Science . 
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The  above  table  presents  some  very  remarkable  results,  viz. 
that, — while  there  is  no  command,  either  in  temperate  or  tropical 
latitudes,  where  so  small  a  proportion  of  our  troops  die  of 
Pulmonary  Consumption  as  throughout  (1st)  the  Bombay  and 
(2nd)  the  Bengal  Presidency, — there  is  none  in  which  the 
admissions  for  this  disease  would  appear  to  be  so  numerous  as 
in  these  Presidencies.  That  Phthisis,  although  only  too  pre¬ 
valent  among  the  cachectic  inmates  of  our  generally  over¬ 
crowded  and  ill-ventilated  Indian  Jails,  is  of  very  far  less 
frequent  occurrence  among  them  than  in  our  Anglo-Indian 
Army,  and  that  the  Native  Soldiers  of  Bombay  and  Bengal 
appear  to  enjoy  a  very  remarkable, — nay,  probably,  unparallelled 
immunity  from  this  disease.* 

It  would  be  mere  waste  of  time  to  attempt,  here,  to  dis¬ 
cover  the  causes  of  the  extraordinary  disproportion,  observ¬ 
able  in  the  above  table,  between  the  admissions  and  the  deaths 
from  Phthisis  both  in  Bombay  and  Bengal.  It  is  sufficient 
to  notice  that  the  extremely  high  rates  have  never  been  re¬ 
corded  in  recent  years.  Thus,  between  1812  and  1832,  the  ad¬ 
missions  for  Phthisis,  in  Bombay,  ranged  from  2*971,  to 
85*345  per  1,000  annually.  In  1833,  they  were  as  high  as 
68*755  per  1,000, — in  the  following  year,  they  fell  to  2*892 
per  1,000!  Between  1837  and  1853-54,  the  range  was  only 
from  1*095  to  6*784  per  1,000.  In  like  manner,  in  Bengal,  the 
range  was  consistently  high  between  1812  and  1840 — from 
13*269  (1839)  to  52*901  (1827).— Since  1842,  the  range  has 
been  from  2*946  (1846-47)  to  6*530  (1845).  These  latter  rates, 
probably,  represent  the  truth,  and  I  feel  inclined  to  regard  the 
higher  rates  of  the  earlier  periods  as  the  results  of  an  erroneous 
system  of  record. 


*  Those  interested  in  the  developement  of  this  important  Medical  ques¬ 
tion  should  consult  Dr.  T.  W.  Wilson’s  valuable  paper  on  Tubercular 
Disease  in  the  East ,  published  in  the  3rd  number  of  the  Indian  Annals 
of  Medical  Science.  Dr.  Wilson  has  clearly  shown  that  tubercular 
cachexia  is  much  more  frequent  in  crowded  Indian  Jails  than  the  medical 
returns  would  lead  us  to  suppose.  Many  patients,  dying  of  bowel  and  other 
complaints,  being  the  subjects  of  tubercular  disease  in  the  lungs  and  other 
organs.  Dr.  Wilson  is,  doubtless,  correct  in  his  belief  that,  but  for  the  ex¬ 
isting  system  of  invaliding  and  for  the  insurmountable  prejudice  of  the  men 
against  post  mortem  examinations,  tubercular  disease  would  occupy  a 
more  prominent  position  in  the  returns  of  our  native  army  than  it  does  at 
present.  Still, — did  phthisis  occur  so  frequently  among  any  class,  in  India, 
as  it  does  at  Home, — which  it  assuredly  does  not,  it  would,  doubtless, 
speak  for  itself  in  the  returns  and  in  every  one’s  experience. 
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It  was,  formerly,  and  may  still  be  a  prevalent  notion,  in 
England,  that  a  change  from  Europe  to  India  affords  a  hope 
of  recovery  to  the  victim  of  Chronic  Phthisis.  No  idea  can 
be  more  fallacious.  The  disease  being  once  established,  the 
unfortunate  who,  with  the  utmost  difficulty,  escapes  the  trying 
effects  of  the  severe  transitions  of  climate  encountered  in  the 
Cape  voyage,  or  the  fatigues  and  still  more  sudden  changes  of 
temperature  which  must  be  endured  in  the  overland  passage, 
generally  suffers  an  extreme  aggravation  of  his  disease,  on 
landing  in  India,  and  dies  within  a  few  months.  On  the 
other  hand,  a  youth  of  phthisical  family,  who  is  still  in 
vigorous  health  and  absolutely  untainted  with  latent  tubercu¬ 
lar  disease,  cannot  secure  himself  against  its  invasion  more 
certainly  than  by  taking  service  in  India, — where,  unquestion¬ 
ably,  the  seeds  of  phthisis  are,  comparatively,  very  rarely  sown. 

A  careful  and  extensive  statistical  enquiry,  with  a  view  to 
showing  the  period  of  service  at  which  the  men  of  our  Anglo- 
Indian  Army  are  most  liable  to  be  attacked  by  Phthisis  is, 
however,  still  a  desideratum.  I  believe  that  very  few  indeed 
suffer  who  have  not  brought  more  or  less  developed  tubercu¬ 
lar  disease  with  them  from  home.  Still  this  opinion  is  merely 
the  result  of  medical  observation,  and  should  be  brought 
fully  to  the  test  of  figures. 

How  far  the  remarkable  comparative  immunity  of  our 
troops  from  Pulmonary  Phthisis,  in  India,  is  attributable  to 
their  barrack  accommodation,  is  a  question  which  must  be 
considered  a  few  pages  further  on. 

Finally,  it  should  always  be  borne  in  mind  that,  in  India, 
as  elsewhere,  the  behaviour  of  a  building,  when  over-crowded, 
is  governed  by  one  remorseless,  inevitable  physical  law, — it 
kills  down,  sooner  or  later,  its  surplus  inmates,  permitting 
only  just  so  many  as  can  obtain  a  sufficiency  of  pure  air 
within  it  to  survive  in  health. 

When  146  persons  were  crushed  into  the  Black  Hole,  of  Cal¬ 
cutta — which  contained,  at  the  utmost,  5832  cubic  feet  of  air, 
sudden  death  thinned  them  down  until,  after  ten  hours,  there 
remained  only  23  ghastly  wretches,  each  breathing — allow¬ 
ance  being  made  for  the  space  occupied  by  the  bodies  of 
their  dead, — about  190  cubic  feet  of  that  horribly  polluted 
atmosphere.* 

*  1  notice  that  Dr.  Guy,  in  his  excellent  Pamphlet  on  the  Mortality  of  the 
l>ntish  Anny,  already  so  frequently  cited  in  these  pages,  gives  only  “  about 
20  as  the  number  of  cubic  feet  of  space  which  each  of  the  unfortunate 
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In  1858  it  was  found  necessary  to  place,  on  an  average,  425 
Native  Prisoners  in  the  Jail  of  Hazareebaugh  which  had,  for 
a  long  time  previous,  been  very  remarkable  for  its  healthiness. 
It  then  contained  more  than  twice  the  number  that  it  could 
hold,  even  with  the  limited  allowance  of  500  cubic  feet  per 
man; — 125  deaths  occurred  during  the  year,  chiefly  from 
Dysentery.  During  the  following  year,  with  a  number  of 
inmates  better  suited  to  the  capacity  of  the  Jail,  the  mor¬ 
tality  rate  was  below  2  per  cent. 

A  few  practical  remarks  on  the  Position,  Elevation,  Mate¬ 
rials,  Construction,  and  Ventilation  and  Lighting  of  Barracks 
in  India — as  well  as  upon  the  means  of  Cooling  them, 
on  their  Cook-rooms,  Water-supply,  Conservancy,  Drainage, 
general  Cleanliness,  Latrines  and  Lavatories,  will  now  be 
submitted. 

Position  of  Buildings. 

The  highest,  clearest  and  dryest  spot  in  a  Cantonment, 
that  best  exposed  to  the  prevailing  currents  of  air  and  most 
remote  from  any  permanent  source  of  malaria, — that  which 
a  Roman  general  would  have  taken  for  himself  and  his 
praetorian  cohort,  should  be  selected,  regardless  of  all  other 
considerations,  for  the  Barracks  and  Hospital. 

The  Standing  Regulations  of  the  Service  which  provide 
that  the  opinion  of  experienced  Medical  Officers  shall  be 
taken  in  the  choice  of  sites  for  all  Barracks,  &c.  have  been 
cited  at  page  219  No.  XI. 

The  latest  regulation,  on  this  point,  directs  that,  in  order 
to  ensure  a  sufficient  knowledge  of  the  locality,  the  Commis¬ 
sioner  of  the  Division  or  the  Deputy  Commissioner  of  the 
District  shall  be  placed  on  all  Committees  assembled  for  the 

persons  forced  into  the  Black  Hole  occupied.  It  is  of  some  practical  im¬ 
portance  that  this  point  should  be  made  clear,  as  this  terrible  example  is,  hap¬ 
pily,  the  only  one  that  we  possess  by  which  we  can  guage  the  smallest  cubi¬ 
cal  space  in  which  human  life  can  be  maintained,  at  the  hottest  season  of 
the  year,  in  an  ill-ventilated  Indian  apartment.  Holwell’s  description 
of  the  cell, — as  “  a  cube  of  about  18  feet,” — is  that  in  which  we  place  most 
reliance.  This  gives,  for  each  of  146  persons,  a  cubic  space  of  only  a  frac¬ 
tion  less  than  40  feet.  When  we  learn  from  Dr.  Guy  that,  in  Marl¬ 
borough  House  Peckham,  certain  of  the  unfortunate  paupers  of  the 
City  of  London  had  no  more  than  from  30  to  60  cubic  feet  of  air  to 
breathe,  and  that  the  result  was  only  that  this  infernal  den  sent  130  fever 
patients  to  the  London  Fever  Hospital  in  one  year,  we  may  safely  con¬ 
clude  that,  in  any  other  country  or  in  almost  any  other  season  of  the 
year  in  India,  such  crowding  as  that  in  the  Black  Hole  would  not  have 
occasioned  the  sudden  death  of  a  large  proportion  of  those  subjected  to  it. 
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purpose  of  selecting  new  sites  for  Cantonments,  Ports,  &c. 
Such  Committees  will  consist  of  two  Military  Officers,  two 
Medical  Officers,  one  Civil  Officer,  or  Military  Officer  in  Civil 
employ,  and  the  Executive  Engineer  will  attend  the  Com¬ 
mittee  and  render  assistance.  Any  member  of  the  Commit¬ 
tee,  who  may  dissent  from  the  selection  of  a  site  or  sites 
agreed  to  by  the  majority,  will  record  his  opinion  to  that 
effect  and  the  reasons  for  it.* 

Instances  might  be  given  in  which  works,  undertaken  upon 
an  extensive  and  costly  scale,  have  been,  immediately,  put  a 
stop  to  and  commenced  entirely  afresh,  on  a  new  plan, 
where  Government  have  learnt  that  a  thoroughly  bad  site  or 
aspect,  having  been  selected  without  due  attention  to  these 
regulations,  has  been  objected  to  by  competent  Medical 
authority. 

The  Drainage  of  the  ground  should,  first,  be  made  complete. 
Should  the  spot  be  elevated,  the  sides  of  the  ascent  should 
be  scarped.  All  ravines, — which,  if  left,  are  certain  to  become 
repositories  of  filth  and  sources  of  ill  odours  and  disease, — 
should,  if  possible,  be  filled  up,  being  replaced  by  well- 
constructed  shallow  brick  drains  for  the  voidance  of  sur¬ 
face  water.  All  jungle  and  inequalities  of  surface  should 
be  removed,  and  all  low  and  swampy  spots  should  be  filled  in. 

AVliere  there  is  no  alternative  but  to  choose  a  low  site,  it 
should  be  artificially  raised  on  a  plateau  of  fresh  earth  obtain¬ 
ed  by  digging  a  large,  deep  and  symmetrical  tank,  in  a  spot 
free  from  any  suspicion  of  swampiness ,  at  the  distance  of,  at 
least,  half  a  mile. 

Had  the  precaution  of  artificially  raising  all  our  Bar¬ 
racks  and  Hospitals,  in  the  Plains  of  Bengal,  some  ten 
or  fifteen  feet  above  the  ordinary  surface  level  been  taken, 
the  expense  would,  long  since,  have  been  recovered,  ten¬ 
fold, — in  the  enhanced  value  of  the  health  and  lives  of 
our  men. 

It  may  be  worth  while  to  notice  here  the  absolute  necessity 
of  completely  clearing  the  ground  of  all  building  materials, 

#  G.  0.  P.  C.  No.  1553,  dated  the  16th  November  1858 — Supplement 
to  the  Public  Works  Code,  1859,  page  25.  It  is  also  worthy  of 
notice  here  that  it  is  provided  in  Chap.  viii.  Sec.  2,  para.  2,  of  the  above 
Code,  that  “  In  the  case  of  all  buildings  of  importance,  the  Execu¬ 
tive  Engineer  shall  submit  his  rough  design,  drawn  up  in  communica~ 
tion  with  the  Officer  for  whose  use  the  building  is  intended ,  for  the  ap¬ 
proval  of  the  Superintending  Engineer,  before  proceeding  to  prepare 
his  detailed  drawings  and  estimates.” 
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around  which  nuisances  invariably  gather,  levelling  and 
smoothing  the  surface,  filling  up  mud  holes,  and  removing 
all  broken  bricks  and  other  debris — (which  not  only  have  a 
slovenly  appearance,  hut  interfere  with  proper  conservancy 
and  prevent  the  men  from  moving  about  with  comfort  around 
their  barracks), — before  any  newly  erected  barrack  is  allowed 
to  be  occupied. 

Except  in  very  exposed  positions, — in  the  mountain  ranges, 
where  shelter  is  required* — Indian  Barracks  should  always  be 
placed  broadside  on  to  the  prevailing  winds.  Speaking  gene¬ 
rally,  buildings  should  face  North  and  South  in  Lower  Bengal ; 
and  East  and  West  in  the  Upper  Provinces,  where  they  are 
kept  cool  by  tatties  during  the  prevalence  of  the  hot  winds. 
Dr.  F.  S.  Arnott  has  shown f  that,  in  most  parts  of  the  Bom¬ 
bay  Presidency,  a  Western  aspect  is  the  best,  but  that,  at 
Aden,  the  sea  breeze  being  from  the  East,  the  Barracks  should 
face  in  that  direction. 

A  scientific  friend  who  has  seen  much  of  the  Madras  Pre¬ 
sidency,  is  of  opinion  that,  in  the  South  of  that  Presidency, 
Barracks  ought  to  face  W.  by  S.  or  W.  S.  W.,  as  there  is  a 
steady  breeze  either  from  E.  N.  E.  or  W.  S.  W.  In  the 
North,  the  winds  are  much  more  variable.  Under  the  Ghats, 
to  the  East,  the  prevailing  winds  are  N.  E.,  the  S.  W.  winds 
being  very  changeable  and  uncertain.  Above  the  Ghats,  and 
on  the  higher  grounds,  there  is  not  the  same  steadiness  of 
breeze,  but  still  the  prevailing  direction  is  as  in  the  South. 
In  the  Konkan  and  under  the  Ghats,  to  the  South,  the  direc¬ 
tion  of  the  prevailing  winds  is  nearly  from  W.  or  North  of  W. 

We  read  much  of  the  power  of  High  Walls  in  shutting 
out  the  evil  influence  of  miasm-bearing  winds.  We  are  told, 
by  Sir  James  Annesley  and  other  authorities,  that  the  build¬ 
ings  at  the  end  of  a  narrow  or  crooked  street  have  been 
frequently  known  to  prove  the  means  of  exemption  from 

*  The  position  of  the  Convalescent  Depot  at  Darjeeling,  on  the  bleak 
and  unsheltered  summit  of  the  Jellapahar,  has  been  objected  to,  by  nearly 
all  medical  authorities,  as  being  most  unfavorable  to  the  damaged  consti¬ 
tutions  sent  thither.  The  site  chosen  for  the  new  barracks  at  Senchul, 
in  the  neighbourhood,  is  described  as  being  even  still  more  exposed. 
Some  of  the  buildings  at  Landour,  and  especially  the  Hospital  for  the 
Convalescents,  are  also  greatly  exposed  to  the  inclemency  of  the  cold 
season. 

f  Report  on  the  Health  of  the  ls£  Bombay  European  Regiment 
(Fusileers) ,  from  ls£  April  toSXst  March  1854 — an  invaluable  practical 
contribution  to  Indian  Military  Hygiene, — published  in  No.  2,  N.  S.  of  the 
Transactions  of  the  Med.  and  Phys.  Socy.  of  Bombay,  1855. 
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malaria  by  intercepting  it.  He  adds  that  the  W est  India 
Islands  and  many  places  in  the  East,  particularly  Batavia, 
Seringapatam,  &c.  furnish  numerous  examples  of  this  fact.* 
In  a  recent  interesting  report  on  the  Sanitarium  of  Stanley, 
near  Hong-Kong,  Dr.  A.  Vans  Best,  of  the  65th  Bengal 
N.  I.,  ascribes  the  prevalence  of  Dysentery,  Diarrhoea  and 
Fever  there  principally  to  the  occurrence  of  squalls  and 
storms  from  the  North-East.  As  soon  as  these  take  place,  the 
diseases  above-named  appear  immediately,  and  always  first 
and  with  the  greatest  severity  in  the  buildings  most  exposed, 
from  their  elevated  situation,  to  the  influence  of  the  weather. 
Dr.  Best  adds  that  the  Chinese  well  know  the  necessity  of 
guarding  their  houses  against  this  wind  and,  when  they  can, 
build  a  dead  wall  facing  the  North.  This  may  be  constantly 
seen  on  the  heights  at  Canton. 

The  influence  of  this  law  ought  not  to  be  overlooked ; 
and,  here  and  there,  a  knowledge  of  it  may  afford  us  useful 
indications ;  but  it  is  to  be  trusted  that,  hereafter,  no  In¬ 
dian  Cantonment  or  Barrack  will  be  so  disadvantageously 
placed,  directly  in  front  of  a  permanent  source  of  miasmata,  as 
to  render  its  protection  from  the  prevailing  winds,  by  for¬ 
tifications  of  masonry,  an  indispensable  measure  of  sanitary 
tactics. 

Happily,  our  Military  Surgeons  have  now  convinced  our 
Military  Architects  of  the  absolute  necessity  of  discontinuing 

*  Entertaining  the  belief  that  “  Malaria  spreads  along  the  ground  by 
gravitation,  like  a  sheet  of  water,”  Dr.  K.  Kirk  was  persuaded  that  even  a 
low  wall  could  form  a  secure  barrier  against  its  progress.  He  tells  us, 
accordingly,  that,  in  1844,  when  sickness  was  almost  universal  in  the  re¬ 
gular  regiments  at  Shikarpore,  the  Police  Battalion,  who  were  hutted 
in  the  centre  of  the  Cantonment,  in  a  space  enclosed  by  a  six  feet  wall , 
were  in  a  very  material  degree  saved  by  the  presence  of  this  slight  har¬ 
rier.  During  the  day  time,  the  duties  of  this  force  lay  everywhere,  as 
did  those  of  the  regular  troops,  and  the  circumstances  of  the  two  only 
differed  in  so  far  as  this  six  feet  wall  was  concerned. 

In  the  Residency  compound  at  the  same  station,  which  was  also  en¬ 
closed  by  a  wall  of  similar  height,  besides  being  wooded,  where  there 
was  a  large  civil  establishment,  not  a  man  was  sick,  though  they  were  at 
little  more  than  gunshot  range  from  the  lines,  where  every  man  was  pros¬ 
trated  with  fever,  so  that,  at  a  muster  parade,  only  nine  men,  in  one  re¬ 
giment,  were  able  to  present  themselves.  At  this  time,  the  only  Euro¬ 
pean  Officer  who  escaped  the  fever,  “  shut  up  his  house  early  every  evening 
and  slept  under  a  punkah,  and  was  never,  therefore,  exposed  to  malaria.” 
Op.  cit.  pp.  7  and  136. 

Few  will,  I  think,  agree  with  Dr.  Kirk  in  his  conclusion  that  these  low 
walls  excluded  miasm  or,  indeed,  believe  that  they  could  have  exercised 
any  protective  influence  whatever. 
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the  use  of  low  bomb-proof  Barracks  in  Forts.  It  is  stated  that 
the  Barracks  in  Fort  St.  George,  Madras,  now  afford  accom¬ 
modation  for  1,030  men,  allowing  1,000  cubic  for  each  soldier, 
exclusive  of  verandahs.  The  magnificent  new  Barracks  in 
Fort  William, — an  architectural  spectacle  upon  which  the  eye 
is  never  weary  of  gazing, — face  due  North  and  South,  and 
rear  three  stories  above  the  level  of  the  ramparts, — fully 
open  to  every  breath  of  the  prevailing  winds.  Fort  St. 
George  has  never  been  threatened  by  an  enemy  since  the 
time  when,  the  fate  of  English  enterprize  in  India  resting 
solely  upon  the  counsel  and  valour  of  one  man,  the  French  and 
Mahratta  forces  of  Rajah  Sahib  were  defeated  before  its  walls 
by  Clive,  whose  virgin  fortress,  at  Calcutta,  has  never  been 
looked  upon  by  an  open  foe.  Still,  during  the  last  eighty  years, 
thousands  of  the  flower  of  our  British  Army  have  perished  in 
the  low,  hot  and  ill  adapted  Barracks  of  Fort  William  and 
Fort  St.  George  from  removable  causes  of  death  which 
would,  assuredly,  have  been  very  far  less  rife  and  destructive 
had  the  Barracks  been  properly  raised  and  thoroughly  per¬ 
flated,  in  wise  disregard  of  the  precepts  of  Coehorn  and 
Vauban.* 

#  Mr.  Jeffreys, — considering  that  it  may,  in  future,  become  a  matter  of 
military  necessity  to  encrease  the  number  of  our  fortitied  posts  through¬ 
out  the  Plains  of  India, — observes  that  the  practice  hitherto  observed  has 
been,  in  general,  to  destroy  and  often  to  level  to  the  ground  native  earth 
fortifications  ;  and,  in  the  case  of  the  masonry  forts,  majestic  and  vene¬ 
rable  masses,  while  retaining  them,  to  quarter  in  them  as  few  Europeans 
as  possible, — experience  having  proved  them  to  be  much  more  unhealthy 
than  open  plains.  Has  not  this,  however,  he  justly  enquires,  arisen  from 
quartering  troops  in  Forts,  according  to  rule,  as  low  as  possible  under  the 
cover  of  the  ramparts?  He  suggests  that,  if  common  mud  walls, 
reared  similarly  to  the  ramparts  themselves,  and  of  massive  thickness 
were  run  inwards  from  them,  as  spurs  parallel  to  each  other,  at  a  distance 
of  twenty  feet  or  upwards  apart,  and  then  connected  by  massive  arches  of 
burnt  or  even  of  unburnt  brick,  they  would  afford  over  them  an  extensive 
surface  which,  being  made  level,  might  form  the  floor  of  Barracks  on  a 
level  with  the  rampart  or  wall  of  the  Fort.  Were  properly  solid  Barracks 
of  unburnt  brick,  solid  against  the  climate,  but  left  to  their  fate  in  a 
siege  from  their  exposed  position,  erected  on  that  base,  there  would,  he 
considers,  seem  to  be  no  assignable  reason  why  so  well-raised  and  airy  a 
habitation  might  not  be  as  healthy  as  if  it  were  without,  instead  of 
within  the  defences.  He  would  appropriate  the  spacious  arched  apart¬ 
ments  below  the  Barracks,  in  times  of  peace,  as  Military  store-houses, 
granaries,  &c.  &c. ;  while,  in  case  of  an  attack,  these  spaces  would  afford 
shelter  to  the  garrison  and  quarters  for  them  to  descend  into  from  the  exposed 
Barrack  above,  which  would  be  left  to  suffer  whatever  it  might  from  the 
enemy’s  projectiles.  The  inmates  of  the  arched  spaces  below,  he  main¬ 
tains,  would  suffer  nothing, — though  its  thatch,  and  all  else  that  was  com- 
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The  main  object  of  the  old  Engineers,  when  constructing 
Barracks  in  India  and  elsewhere,  appears  to  have  been  to  place 
as  many  men  as  possible  under  one  roof.  Where  the  whole 
force  could  not  be  accommodated  in  a  single  building,  the 
arrangement  chosen  was,  usually,  that  of  a  Square.  It  is 
now  generally  considered  that  the  accumulation  of  a  very 
large  number  of  human  beings  under  the  same  roof,  quite 
independently  of  crowding,  produces  a  tendency  to  the  deve- 
lopement  of  zymotic  disease.  It  is  true  that  a  regiment 
may  long  remain  healthy  in  a  spacious  barrack ,  and  that, 
as  was  the  case  18  months  ago,  a  thousand  men  may  be 
transported  from  England  to  India,  in  a  steamer  of  magnifi¬ 
cent  proportions,  remaining  healthier  than  they  would,  pro¬ 
bably,  have  been  at  home.* *  Still,  men,  thus  lodged,  will 
always  have  to  be  watched  narrowly  and  suspiciously  by 
their  medical  officers ;  disease  can  only  be  kept  in  abeyance 
by  the  strictest  sanitation  and,  especially,  by  most  scrupu¬ 
lous  regard  to  cleanliness,  ventilation  and  drainage,  and  to 
the  prevention  of  over-crowding.  Zymotic  disease  may  often 
be  kept  out  of  these  places; — but,  when  it  enters  them,  it  is 
too  often  as  a  pestilence  against  which  sanitation  and  medi¬ 
cine  struggle  in  vain.  It  was  decided  by  all  who  enquired 
thoroughly  into  the  fearful  mortality  which  occurred  among 
the  European  women  and  children  at  the  Dum-Dum  Depot 
in  1858,  that ; — while,  actually,  a  large  proportion  of  the  deaths 


bustible,  should  be  burnt,  and  though  its  walls  should  be  battered  down, 
piecemeal,  and  fall  as  ruins  upon  the  massive  arches  at  their  base.  “  Indeed, 
they  would  conduce  to  their  protection  by  breaking  the  fall  of  shot.” 

A  possibly  safe  but  certainly  rough  mode  of  strengthening  a  roof, 
which  we  should  feel  nervous  in  trying,  unless  infallibly  assured  of  the 
infallibility  of  our  “massive  arches  of  unburnt  brick.” 

*  Early  in  April  1858,  the  Steam  Ship  Jason  arrived  at  Calcutta  from 
England,  having  accomplished  the  voyage  round  the  Cape  in  about  80 
days ;  she  had  embarked  1,007  men  and  23  officers.  Only  three  deaths 
occurred  on  the  passage,  one  from  Bronchitis  with  Asthenic  Fever,  the 
second  from  Broncho-Pneumonia  and  Hepatitis,  the  third  (out  of  Hospital) 
suddenly  with  Heart  Disease.  It  is  worthy  of  remark  that,  when  they 
were  off  Madeira,  a  case  of  small-pox  made  its  appearance  on  board.  Under 
the  judicious  management  of  Dr.  F.  Reid,  of  II.  M.  British  Army,  who 
held  the  medical  charge,  the  patient  was  isolated,  under  a  guard,  in  a 
cabin,  on  the  upper  deck,  to  leeward,  having  a  volunteer  who  had  had  the 
disease  to  attend  upon  him.  At  St.  Vincent’s,  a  supply  of  fresh  vaccine 
lymph  was  obtained ;  and  every  man  on  board,  who  did  not  bear  satisfactory 
marks  of  small  pox  or  vaccination,  was  vaccinated.  Consequent  upon  these 
arrangements,  the  disease  did  not  spread,  although  the  ventilation  of  the 
Ship  was  far  from  unexceptionable. 
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occurred  from  those  diseases  which  all  recognise  as  the  ordinary 
effects  of  over-crowding, — the  barracks  were  not,  numerically, 
over-crowded, — that  is  to  say,  a  space  which  would  have  been 
amply  sufficient  to  accommodate  a  large  body  of  cleanly  disci¬ 
plined  soldiers,  proved  altogether  inadequate, —  (as,  in  all  proba¬ 
bility,  double  that  space  would  have  proved), — to  maintain  in 
health  a  proportionate  number  of  women  and  children  in  many 
respects  unmanageable  and,  for  the  most  part,  uncleanly  in  an 
extreme  degree. 

On  the  other  hand,  it  has  been  argued  that  our  troops  may 
be,  most  advantageously,  distributed,  by  dozens  or  scores,  in 
separate  tenements.*  The  very  high  authority  of  Miss 
Nightingale  upholds  this  side  of  the  question. f  Miss 
Nightingale  is  convinced  that — “  All  experience  tells  the 
same  tale;  both  among  sick  and  well.  Men  will  have  a  high 
rate  of  mortality  in  large  barracks,  a  low  one  in  separate 
huts — even  with  a  much  less  amount  of  cubic  space.” 

William  Fergusson  held  the  same  opinion.  “  Our  Bar¬ 
racks  may  be,”  he  says,  “  and  often  are,  very  good ;  still 
I  never  saw  one  that  was  not  too  crowded,  or,  in  other  words, 
where,  if  the  men  had  been  lodged  in  separate  cottages,  or 
even  hovels,  they  would  not  have  been  healthier.  Accumula¬ 
tion  has  ever  been  the  most  prolific  source  of  disease ;  new 
contagions  are  generated  by  it,  and  all  are  prone  to  fall  un¬ 
der  the  influence  of  those  that  have  previously  existed.” 

This  arrangement  also  has  its  disadvantages.  Thus  separa¬ 
ted,  the  men  are  as  little  as  possible  subject  to  the  salutary 
restraints  of  military  discipline.  Mr.  Julius  Jeffreys  has  clearly 
demonstrated  the  structural  defects  of  these  small  buildings 
as  adapted  for  the  Plains  of  India.  He  shows  that  bungalows 
and  other  detached  dwellings  are  more  expensive  structures  and 

*  Robert  Jackson  maintained  this  opinion.  He  held  that  a  Barrack 
room,  calculated  for  twelve  or  fourteen  soldiers,  with  an  apartment  sepa¬ 
rated  by  a  partition  for  a  serjeant,  is  the  size  most  consistent  with  the 
preservation  of  health,  best  calculated  for  enforcing  the  rules  of  discipline — 
(in  India,  officers  have  generally  considered  their  men  less  amenable  to 
discipline  when  lodged  in  small  separate  parties) — and  for  ensuring  good 
conduct  among  the  men.  He  argued  that,  where  soldiers  are  thrown 
together  in  masses  in  one  common  apartment,  they,  naturally,  collect  in 
groups,  often  at  the  corners  of  the  room.  The  air  is  contaminated  in 
consequence  of  the  accumulation  at  the  least  ventilated  places ;  and  irregular 
acts,  as  they  are  then  more  likely  to  arise,  so  they  are  detected  with  compara¬ 
tive  difficulty.  He,  therefore,  considered  that  small  apartments  are  prefer¬ 
able  for  the  barrack  accommodation  of  soldiers  on  account  of  morals,  as 
well  as  health,  f  “  Notes  on  Hospitals ,  1859.” 
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fnr  less  effective  for  the  exclusioD  of  heat  than  contiguous 
quarters  in  long  barracks,  properly  placed  and  constructed, 
would  prove.  A  detached  bungalow,  of  course,  presents  four 
sides  to  the  heat}  and  all  of  them  slope  down  at  so  steep  an  angle 
that  the  roof  is  lofty  only  over  the  centre  of  the  room.  All  the 
rest  of  the  building  is  assailed  by  heat  and  glare  from  above, 
around,  and  below,  while  the  single  roof,  though  so  high 
pitched  in  the  middle,  has,  elsewhere,  no  adequate  elevation. 
There  being  no  ventilation  in  its  summit,  the  hot  air  of 
each  day  is  pent  up  within  the  huge  pyramid,  above  the 
level  of  the  doors,  from  day  to  day,  and  keeps  that  mass  of 
heated  matter  from  the  cooling  action  of  the  nightly  air 
entering  around  below  it.  At  the  same  time,  the  heated 
air,  commixing  with  the  latter,  as  it  revolves  into  the  house, 
and  the  heated  mass  of  wall  and  roof  propelling  caloric  down¬ 
ward,  keep  the  interior  of  the  dwelling,  throughout  the 
night,  oppressively  hotter  than  the  outer  air.  Hence  the 
house  appears  to  require  four  open  sides  to  let  in  air,  and 
relieve  the  breathless  oppression  of  the  inmates.* 

The  result  of  the  most  reliable  experience  shows  that  the 
best  and  most  convenient  arrangement  for  lodging  troops, 
in  India,  is  to  provide  them  with  a  sufficient  number  of  well- 
separated  Barracks,  each  capable  of  accommodating  from 
fifty  men  to  a  full  company. 

The  manner  in  which  the  several  Barrack  buildings  are  to 
be  placed  is  a  point  which  demands  much  judicious  care.  A 
single  extended  line  of  buildings,  facing  the  prevailing  winds, 
is,  undoubtedly,  the  best  arrangement,  in  a  sanitary  point  of 
view,  and  should  always  be  adopted  in  lodging  a  small  force — 
as  a  company  or  troop  of  artillery — but,  for  self-evident 
reasons,  due  concentration  is  a  sine  qua  non  in  lodging  a 
regiment ; — hence  the  too  frequent  adoption  of  an  arrange¬ 
ment, — now  denounced  by  all  sanitary  authorities  as  bad  in 
any  country,  but  which  is,  unquestionably,  the  worst  that  can 
possibly  be  adopted  in  the  plains  of  India, — the  Narrow 
Square,  in  which  one  block  of  buildings  must,  at  all  times, 
preclude  the  free  access  of  the  prevailing  winds  to  the 
other  three,  and  in  which  two  of  the  four  blocks  are,  neces¬ 
sarily,  placed  end  on  to  the  usual  course  of  those  winds,  while 
the  parade  ground,  in  the  interior  of  the  quadrangle,  is,  in 
turn,  the  dampest  and  the  hottest  spot  that  the  ingenuity  of 
man  can  contrive  in  a  tropical  country — the  access  of  fresh 


*  Op.  citat,  page  121, 
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air  from  without  being  excluded  by  the  surrounding  build¬ 
ings,  the  vertical  heat  of  the  sun  pouring  down  from  above, 
and  light  being  reflected  and  heat  radiated  towards  the  cen¬ 
tre  from  the  buildings  on  every  side. 

There  cannot  be  a  doubt  that  the  arrangement  now  generally 
recommended  in  this  country,  of  placing  the  several  ranges  of 
Barracks,  with  their  respective  out-buildings,  in  echellon, — 
the  amplest  possible  space  being  allowed  between  the  rear 
corner  of  one  block  and  the  front  one  of  the  next  to  preclude 
the  access  of  noxious  emanations  from  the  latrines  and  cook- 
rooms, — (Dr.  Arnott  recommends  the  allowance  of  a  space  of 
150  feet  between  the  ends  of  every  two  buildings,  and  of, 
at  least,  100  feet  between  each  line,) — is,  in  all  respects, 
the  best  that  can  be  adopted.  The  European  Barracks  at 
Umballa  and  Jullundur  are  arranged  in  echellon,  as  are  also 
the  new  Barracks  at  Cawnpore  and  Barrackpore.* 

Every  Barrack  ought  to  be  surrounded  by  a  secure  fence, 
that  the  men  may  be  duly  restrained  from  wandering  into 
the  bazaar,  &c.  As  this  must  generally  be  a  high  wall,  it 
should  be  placed  at  as  great  a  distance  as  possible  from  the 
Barrack,  that  it  may  not,  in  any  considerable  degree,  impede  the 
access  of  air,  and  that  the  enclosure  may  afford  sufficient  space 
for  exercise.  Since  the  late  disturbances  in  India,  it  has  been 
recommended,  by  more  than  one  authority,  that  the  enceinte 
of  the  Barrack  enclosure  should  be  surrounded  by  a  low 
ramp  and  ditch; — a  wet  ditch  is,  however,  always  a  great 
evil  in  the  plains  of  India  where  a  dry  ditch  is  almost  a 
physical  impossibility. 

Construction  of  Barracks. 

Under  this  head  we  shall,  of  course,  only  dwell  upon 
the  chief  sanitary  considerations  which  demand  attention 
in  providing  accommodation  for  troops ; — leaving  all  exclu¬ 
sively  architectural  questions  to  be  decided  by  competent 
authority. 

Temporary  Barracks. — In  India, — where  nearly  every  cam¬ 
paign,  during  the  past  century,  has  been  an  advance  into  an 
enemy’s  country,  where  the  result  of  nearly  every  war  has 
been  the  occupation  of  new  territory,  and  where  the  stations 
of  the  troops,  who  guard  the  frontier,  have  been  always  liable 
to  change, — the  occupation  of  temporary  barracks,  often  for 
lengthened  periods,  has  always  been  a  necessity  to  which  por¬ 
tions  of  our  European  force  have  been,  unavoidably,  subjected. 


*  The  lust  are  temporary  buildings. 
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Recently,  sanitarians,  at  Home,  have  shown  a  strong  dis¬ 
position  to  advocate  the  more  extensive  employment  of  Tem¬ 
porary  Barracks  or  lints  for  troops  both  in  temperate  latitudes 
and  m  India.  The  revelations  of  the  Sanitary  Commission 
naturally  led  to  a  revulsion  of  opinion  in  the  minds  of  many 
against  low,  ill-ventilated,  stilling  buildings,  and  in  favor  of 
the  lightest  and  airiest  erections.  The  remarkable  healthiness 
which  our  force  enjoyed,  in  Huts,  towards  the  termination  of 
the  Crimean  War,  the  facts  that  a  considerable  proportion  of 
the  native  army,  in  India,  are  lodged  in  Iluts  and  are,  beyond  all 
comparison,  more  healthy  than  the  European  soldiery  are  in 
their  often  crowded  and  ill-ventilated  Barracks,  and  that 
large  bodies  of  Europeans  have  enjoyed  greater  immunity  from 
disease  than  might  have  been  expected,  when  under  canvas 
and  hutted,  during  trying  campaigns  in  the  East — have  led 
several,  whose  opinions  are  highly  deserving  of  attention,  to 
advocate  the  more  extensive  use  of  Iluts  in  India,  especially 
in  the  hills  (vide  supra  page  257).  I  believe,  however,  that 
it  will  be  generally  decided  that,  although  troops  may  en- 
joy  greater  health  in  Tents  or  Huts  than  in  bomb-proof  case¬ 
mates  or  crowded  ill-ventilated  Barracks,  their  measure  of 
health  is  merely  comparative,  that  exposure  to  heat  and 
draughts,  nay  also  to  all  the  worst  consequences  of  ill- ventila¬ 
tion  in  slightly  constructed  habitations,  is  a  great  and  destruc¬ 
tive  evil,  and  that  all  troops  who,  in  times  of  peace,  are  not 
lodged  in  thoroughly  wcll-construetcd  barracks  are  ill-treated. 

Pringle’s  observation  that  the  confined  air  of  a  Tent  may 
generate  putrid  fever  has,  subsequently,  met  with  only  too 
frequent  confirmation.  According  to  Sir  C.  Napier,  the 
Huts  in  which  the  (Bombay)  European  force  at  Aden  were 
lodged  were  “  Mats — nothing  more.”  “  Better,”  he  added, 
“  than  low  rooms  of  masonry,  because  they  let  out  foul 
air,  but  they  do  not  protect  Europeans  against  the  dread¬ 
ful  heat  of  a  tropical  sun.”  Dr.  Arnott,  in  reporting  on 
the  health  of  the  1st  Bombay  Europeans  stationed  at 
Aden  in  1853  and  1851,  writes — “To  this  day  the  Euro¬ 
pean  soldiers  occupy  the  same  position  and  the  identical 
pendals  which  were  hastily  run  up  for  their  temporary 
accommodation  fifteen  years  ago.”  “  In  a  triangular  space 
bounded  by  the  sea  on  the  East,  a  nullah  (water- course)  on 
the  south,  and  having  a  high  hill  as  a  base,  each  side  not 
exceeding  four  hundred  paces  in  length,  are  situated  pendals 
lor  upwards  of  500  men,  as  well  as  the  married  mens’  houses, 
the  hospital,  the  officers’  mess-room  and  some  of  their  bunga- 
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lows.  The  position  is  low  and  hot,  the  barracks  are  of  mats, 
without  verandahs,  low,  and  so  narrow  that  space  is  not  al¬ 
lowed  tor  tables  for  the  men  to  have  their  meals  at,  or  for  forms 
for  them  to  sit  upon.  Fortunately,  there  have  been  only 
two  days  of  heavy  rain  since  the  Regiment  arrived,  hut,  on 
these  occasions,  a  stream  from  the  hills  rushed  through  one 
barrack,  pools  of  water  stood  mothers;  and,  the  next  morning, 
in  one  of  the  rooms,  the  mens1  cots  were  floating  about  in 
several  feet  of  water.  The  hospital  has  verandahs,  and  is 
rather  wider  than  the  barracks  ;  but,  with  uprights  in  the  centre ; 
tables  and  forms  are  mere  incumbrances  for  which  there  is  no 
room.  The  doors  and  windows  are  not  intended  to  keep  out 
wind  or  dust,  but  there  are  punkahs  erected  which,  when  used, 
moderate,  in  some  degree,  the  oppressive  stillness  of  the 
atmosphere  in  the  hot  weather.”  To  this  low  hot  position,  and 
to  the  faulty  construction  of  the  barracks,  Dr.  Arnott  attributed 
three  cases  of  coup-de-soleil  which  occurred  in  June  and  July 
185*3,  and  of  which,  he  believed,  there  were  two  or  three  cases 
every  year ;  whilst  the  Artillery,  who  occupy  a  better  position 
and  better  barracks,  had  not  lost  a  man,  from  sun-stroke,  for 
live  years.* 

We  are  told,  in  this  very  able  report,  that,  when  the  regi¬ 
ment.  was  encamped,  in  tents,  on  the  plain  at  Kurrachcc,  in 
April  1 S 10 — “  the  wind  was  high  and,  at  that  time  of  the  year, 
dust  blew  every  day  through  the  tents  rendering  them  almost 
uninhabitable.  Shortly  after  the  Fusileers  arrived  at  kur- 
racliee,  11.  M.  80th  pitched  alongside  of  them  in  the  same 
line.  In  the  middle  of  June,  cholera  made  its  appearance, 
in  the  most  aggravated  and  fatal  form,  in  both  regi¬ 
ments,  and  they  were  ordered  to  break  up  from  their 
positions. 

The  Fusileers  proceeded  to  an  open  and  airy  place  where  they 
had  not  been  long  encamped  when  a  violent  storm  deluged 
the  whole  place  and  levelled  almost  every  tent  with  (lie 
ground.  At  the  end  of  February  IS  17,  (the  regiment  having, 
lor  nearly  sixteen  months,  had  no  shelter  from  heat  or  cold, 
dust  or  rain,  better  than  tents)  they  occupied  their  new 
pendals  ;  but  so  flimsily  were  these  constructed  that,  in  the 


*  This  Regiment  spent  two  years  and  a  half  out  of  eight  under  canvas; 
and  Or.  Arnott  shows  that, — during  (he  whole  of  this  period,  at  Ivurrachee, 
Moult  an,  Peslmwur,  I'oonah.  Aden,  and  llombav,  it  was  properly  quarter¬ 
ed  only  for  a  little  more  than  two  years  and  a  half.  Dr.  Arnott  is,  there¬ 
fore,  a  very  reliable  authority  on  the  subject  now  under  enquiry. 
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following  April,  when  Kurrachee  was  visited  by  a  typhooff, 
they  afforded  very  indifferent  protection.  The  rain  pene¬ 
trated  everywhere,  and  the  buildings  were  so  damaged  by 
it  that  lights  were  kept  burning  and  sentries  mounted  guard, 
at  night,  in  each  pendal,  to  give  warning  to  those  asleep  of 
any  appearance  of  its  tumbling  down. 

Elsewhere,  in  his  report,  Dr.  Arnott  observes — “  Badly 
fitting  doors  and  windows,  thin  walls,  thin  and  low  roofs, 
are  fruitful  sources  of  disease,  because,  instead  of  tempering 
the  climate,  of  equalising  the  heat  of  the  different  seasons,  and 
of*  bringing  the  temperature  to  the  mean  of  the  locality,  they 
allow  it  to  partake  of  every  oscillation  of  the  thermometer, 
and  all  climatic  influences,  so  that  each  room  is  too  cold  in 
the  cold  weather,  and  insufferably  hot  when  coolness  is  re¬ 
quired.  For  these  reasons,  no  soldier  can  sleep  in  his  bar¬ 
rack,  in  the  hot  weather,  in  Aden ;  and,  as  regularly  as  the 
sun  goes  down,  he  spreads  his  bed  in  the  open  air, — of  course 
exposed  to  every  change  of  weather.  In  the  cold  weather, 
on  the  contrary,  he  requires  all  the  clothing  he  can  muster 
to  keep  him  warm.”  In  these  miserable  hovels,  during  the 
preceding  hot  weather,  the  thermometer  stood  at  103°,  whilst, 
in  a  common  native  building,  with  good  walls  and  roof,  it 
never  rose  above  95°. 

The  loss  by  deaths,  including  casualties  in  the  field,  and 
the  mortality  from  cholera  in  Scinde  was,  during  the  eight 
years,  comprised  in  Dr.  ArnotFs  report,  365,  or  51*7  per 
mille  per  annum.  We,  however,  find,  in  the  table  which 
we  have  given  at  page  132  that,  between  the  years  1830  and 
1849,  the  ratio  of  deaths  to  strength  in  the  European  force, 
at  Aden,  was  not  very  high  in  comparison  with  that  at 
many  Indian  stations,  having  been  29*99  per  1,000. 

The  chief  objections  to  which  Huts  are  liable, — their  damp¬ 
ness,  their  permeability  by  heat,  and  draughts,  and  heavy 
rain,  and  their  closeness  and  ill-ventilation ;  especially  when 
they  are  constructed  of  boards  split  with  nails  and  warped  by 
exposure,  when  they  are  banked  up  with  earth,  and  covered 
with  felt  or  canvas,  or  other  nearly  impervious  material, — were 
fully  set  forth  by  Civil  and  Military  authorities  who  had 
obtained  experience  of  them  on  the  Crimea.*  We  must,  how¬ 
ever,  dwell  more  fully  on  this  point  in  reviewing  the  means 
for  sanitation  in  Standing  Camps. 

*  Report  of  the  Sanitary  Commissioners,—  Evidence  of  Sir  R.  Airey 
and  R.  Rawlinson,  Esq.,  C.  E. — Answers  3220-330—382. 
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Planking  not  being  abundant  in  India,,  troops  are  tempora¬ 
rily  lodged  in  either  Tents  or  Mat- Huts  choppered  (z.  e.  roofed 
with  thatch)  or  in  wooden  or  iron  frame  structures,  the  walls 
of  which  are  hlled  in  with  cutcha  or  sun-dried  bricks,  cutcha- 
pucka  (burnt  bricks  laid  in  loam  instead  of  mortar)  or  wattle 
and  dab. 

Undoubtedly  an  iron-framed  cutcha-pucka  barrack,  of  the 
standard  dimensions,  well  raised,  with  wide  inner  and  outer 
verandahs,  and  tiled  over  a  thick  chopper  is,  at  once,  the  most 
durable  and  the  best  temporary  structure  in  which  troops  can  be 
lodged  in  India.  It  has,  however,  been  found  that  the  iron 
frame-work  of  those  which  have,  hitherto,  been  sent  out  from 
England  is,  generally,  not  wide  enough,  where  the  walls  of 
sun-dried  or  burnt  brick  are  of  sufficient  thickness. 

We  shall  return  to  the  subject  of  Temporary  Barracks  in 
remarking  on  the  Materials  of  Barrack  Buildings. 

In  occupying  large  Native  buildings  as  temporary  bar¬ 
racks,  in  addition  to  other  self-evident  precautions,  it  is  es¬ 
pecially  necessary  to  provide  that  the  roof  ventilation  shall 
be  made  efficient.  Nothing  of  the  kind  being  known  or  attend  ■ 
ed  to  in  native  architecture,  that  the  roof  shall  be  strengthened 
against  the  sun, — either  by  a  thick  thatch  or,  if  the  roof  is 
terraced,  by  placing  gumldJis  (large  earthen  water  vessels)  mouth 
downwards  over  the  whole  surface — thatching  grass  being 
thickly  laid  over  all,  and  renewed  from  time  to  time  ;  or  by 
completely  covering  the  roof  with  a  temporary  pent  roofing 
of  wattle  and  dab.  Double  verandahs  should  be  added,  and 
all  the  doors  and  windows  should  be  provided  with  jhaumps 
(mats  on  frames  forming  light  shutters) .  Where  the  floors 
are  paved,  they  should  be  dug  up  to  the  depth  of,  at  least, 
six  inches,  and  re-laid.  Where  they  are  not  paved,  the  old 
flooring  should  be  dug  up  to  the  depth  of  a  foot,  filled  in  with 
fresh  material  and  laid  with  tiles.  The  walls  and  ceilings 
should  be  thoroughly  scraped  and  white- washed.* 


*  Very  judicious  directions  for  the  adaptation  of  quarters  for  troops 
will  be  found  in  Part  IV.  page  201,  of  the  Report  to  the  Right  Hon. 
Lord  Panmure,  G.  C.  B.  Sfc.  Minister  of  War,  of  the  proceedings  of 
the  Sanitary  Commission,  despatched  to  the  seat  of  War  in  the  East, 
1855-56. 

The  Commissioners  enjoin  that  as  the  walls  and  ceilings  of  all  apart¬ 
ments  are  liable  to  become  saturated  with  organic  matter,  absorbed  from 
emanations  proceeding  from  the  bodies  and  breath  of  persons  inhabiting 
the  room.  Hence,  before  any  buildings  are  occupied,  either  for  Hospitals 
and  Barracks,  the  walls  and  ceilings  of  the  apartments  should  be  scraped, 


403  DU.  CHEVERS  ON  THE  MEANS  OE  PRESERVING  TIIE 

Foundation  * — In  choosing  a  site  for  Barracks,  especially 
in  the  neighbourhood  of  large  towns,  it  is  of  great  import¬ 
ance,  in  the  first  place,  not  to  neglect  the  precaution  of  as¬ 
certaining  that  the  spot  is  virgin  soil,  and  not  an  abandoned 
burial  ground,  or  the  old  bed  of  a  water-course,  or  a  tank 
filled  in  with  peat  or  refuse  matter. 

Where  building  ground  is  valuable,  or  where  a  large 
tank  becomes  a  public  nuisance,  it  is  impossible, — in  a 
country  so  absolutely  level  as  the  alluvial  plains  of  Bengal, — 
to  fill  up  any  considerable  excavation,  except  with  rubbish 
and  filth.  As  Calcutta  has  increased,  many  tanks  have 
thus  been  filled  in  with  a  mass  of  compost,  the  vege¬ 
table  and  animal  ingredients  of  which  must  continue  to 
be,  literally,  “  a  hot-bed  of  corruption”  for  years  to  come. 
In  May  1854,  six  persons,  four  Europeans  and  two  natives, 
died  of  cholera— in  one  week,  in  a  Calcutta  house  placed 
upon  a  crater  of  this  description.  This  house  is  so  handsome 
and  well  built,  standing  in  a  pretty  lawn,  that, — not  recollect¬ 
ing  the  precise  locality, — I,  a  short  time  ago,  was  anxious  to 
rent  it  upon  a  lease.  Like  spots  may,  doubtless,  be  found 
in  the  near  vicinity  of  all  over-grown  cities.  Dr.  B.  Druitt 
recently  mentioned,  in  a  lecture  delivered  at  the  Royal  Insti¬ 
tution,*!*  the  instance  of  a  house,  the  rental  of  which  was  £400 
per  annum,  built  over  a  laystall  of  the  last  century  ; — that  is, 
a  pit  where  every  kind  of  impurity  was  deposited,  now  filled 
with  black  mould,  mixed  with  sheep  bones.  This  earth, 
when  dried  and  analysed,  yielded  ten  per  cent,  of  organic 
matter,  and  was  as  unwholesome,  to  build  on,  as  an  old  church- 
yard. 


thoroughly  cleansed,  and  then  washed  with  a  sufficient  number  of  coats 
of  fresh  quicklime  wash  to  make  them  thoroughly  white.  They  also 
enjoin  the  especial  necessity  of  examining  most  carefully  the  state  of  the 
sewage  and  drainage.  However  spacious  and  suitable  any  building  may 
appear  for  a  Hospital  or  Barrack,  when  viewed  externally  and  superficial- 
ly,  “it  may,  nevertheless,  have  the  elements  of  disease  concealed  beneath 
it  to  such  an  extent  as  to  render  it  little  better  than  a  pest-house,  in  cer¬ 
tain  conditions  of  the  weather  and  directions  of  the  wind  ” 

#  It  is  laid  down,  in  the  Regulations  of  the  Public  Works  Department, 
(Chap.  VIII.  Sec.  2,  para.  4)  that,  before  finally  determining  the  site  of 
any  building,  the  Executive  Engineer  must  examine  the  soil  in  order  to 
decide  on  the  proper  depth  and  style  of  Foundation  to  be  adopted ;  and, 
if  the  soil  be  unfavorable,  it  may  be  necessary  to  select  some  other  locality. 

f  Houses  in  relation  to  Health.  Proceedings  of  the  Pay  at  Institution. 
Medical  Times  and  Gazette,  October  8,  1859, 
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It  will  not  be  forgotten  that  the  spot  chosen  for  the  Euro¬ 
pean  Cantonment  at  Sukkur,  where  so  many  of  the  flower  of 
the  British  Army  perished  by  Fever,  was  a  Mussulmaun  Buri¬ 
al  Ground .* 

There  is,  certainly,  room  for  question  upon  this  point,  as  Dr. 
Kirk  states  that  he  had  it  from  the  best  authority,  “  that  there 
were  no  graves  on  these  hills  under  the  barracks.”  The  con¬ 
trary  was,  however,  the  general  belief.  Dr.  Kirk,  elsewhere, 
says — “  The  surface  of  the  hills  of  Sukkur  has,  everywhere,  been 
broken  up  and  disintegrated  from  the  circumstance  of  its  hav¬ 
ing,  for  centuries,  been  made  to  answer  the  purposes  of  a 
cemetry.”  And,  again,  “  No  one  who  has  not  seen  Sukkur 
can  have  an  idea  of  the  number  of  graves,  upon  the  hills, 
which,  in  every  part,  meet  the  eye.  Indeed,  except  where  the 
spirit  of  improvement  has  levelled  them,  we  can  scarcely  stand, 
without  having  graves  under  our  feet.” 

lie  was  assured,  by  officers  who  resided  on  the  spot,  that, 
after  a  fall  of  rain,  the  animal  matter  in  the  surface  being 
wetted,  gave  out  an  abominable  smell,  and  this  chiefly  from 
the  hills  where  the  tombs  are  most  numerous.  One  officer 
told  him  that,  on  the  weather  getting  damp,  he  had  a  bad 
unwholesome  smell  in  his  house ;  and  that,  on  digging  up  the 
floor  of  the  room  whence  this  proceeded,  he  came  on  “  the  sup¬ 
posed  cause,”  a  grave  with  some  human  remains,  which 
were  removed ;  the  grave  was  filled  up,  and  the  evil,  thereby, 
remedied.  Dr.  Kirk,  however,  maintained  that  the  evil  odours, 
with  which  these  hills  were  rife,  were  due  to  surface  impurities 
and  to  Sesmaria ,  and  concluded  that — u  The  tombs  at  Sukkur, 
numerous  though  they  be,  have  no  influence  whatever  over  the 
health  of  the  residents”  ! 

The  maxim  laid  down  by  Major  General  Mansel,  in  his  evi¬ 
dence  before  the  Army  Sanitary  Commission — “  My  idea  of  the 
construction  of  a  Barrack  is  this — that  the  underground  plan 
should  be  more  clearly  laid  down  on  paper  than  the  other  part 
should  never  be  lost  sight  of  by  military  architects.” 


*  The  author  of  The  Camp  and  Barraclc  Boom  thus  describes  this 
Golgotha.  “  The  cantonments  of  our  Regiment”  (H.  M.  13th  Light  In¬ 
fantry)  “  were  in  course  of  erection  on  a  hill  which  had  been  a  vast  grave  - 
yard,  and  was  still  covered  thickly  with  Mohametan  tombs  in  every 
stage  of  decay.  One  of  the  barracks  was  occupied  by  the  skeleton  of  a 
troop  of  Bengal  Artillery,  twelve  men  being  the  number  alive  out  of 
eighty,  who  had  come  there  a  few  months  previous,  and  even  these  were 
tottering  on  the  brink  of  the  grave  ;  most  of  them  afterwards  died  when 
ascending  the  river  to  Ferozepore.” 


o 
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Most  modern  authorities  agree  that  military  buildings  are  best 
placed  upon  a  bed  of  Concrete.  In  Bengal,  it  might  be  found 
difficult  and  expensive  to  obtain  this  material  t  still, — where  the 
soil  is  soft,  spongy  alluvium,  always  saturated  with  moisture, 
and  apt  to  sink, — no  outlay  that  would  secure  a  firm,  permanent 
and  dry  foundation  would  be  ill  bestowed.  I  believe  that, 
where  the  alluvial  soil  is  very  loose  and  constantly  percolated 
With  water,  and  where  concrete  is  not  procurable,  the  best 
foundation  for  military  buildings  would  be  a  block  of  firm  clay 
enclosed  above,  below,  and  at  the  sides  in  solid  masonry. 

Dr.  McClelland  has  found  that,  in  consequence  of  the  great 
d  jpth  of  soft  alluvial  deposits  on  which  Calcutta  stands,  heavy 
masses  of  buildings  have  a  tendency  to  sink,  which  renders  the 
lower  apartments,  in  time,  damp  and  unhealthy.  This  evil,  he 
consid  jrs,  is  not  easily  rectified  by  drainage,  for  the  settlement 
of  the  buildings  has  a  tendency  to  produce  a  corresponding 
sinking  of  the  drains,  so  that  their  fall  or  inclination  becomes, 
in  time,  the  reverse  of  what  was  originally  intended.*  Dr. 
McClelland  further  suggests  that,  besides  the  objections  to 
heavy  buildings  above  alluded  to,  their  constant  pressure  on 
the  loose  materials  of  which  deep  alluvial  deposits  are  made  up 
produce  growing  changes  below  the  surface  as,  for  instance,  the 
gradual  alteration  of  a  bed  of  porous  materials  from  a  pervious 
to  an  impervious  state.  This,  he  considers,  Would  be  very 
likely  to  be  followed  by  corresponding  changes  in  the  soil,  such 
as  might  seriously  alfect  the  salubrity  of  a  place  previously 
healthy,  and  be  attended  with  increased  sickness  and  mortality. 
This  last  suggestion  ought,  unquestionably,  to  be  kept  in  mind, 
as  ground  for  further  enquiry ;  still  it  cannot,  I  think,  avail 
against  the  established  fact  that  the  ground  floors  are,  in  all 
extremely  malarious  localities,  more  unhealthy  than  the  upper 
stories  of  dwellings.  Dr.  M’Clelland  holds  that  rooms  on  the 
ground  floor,  as  well  as  houses  of  a  single  story  have,  for  the 
reason  above  given,  been  indiscriminately  condemned,  although 
the  latter,  if  sufficiently  raised  from  the  ground,  and  built  of 
light  materials  would,  he  thinks,  prove  far  more  suitable  to  the 
place.  Hence  the  practice  of  building  lofty  houses,  which 
obtained  for  Calcutta  the  proud  title  of  “the  City  of  Palaces,” 
would  seem  to  be  an  error.  A  reference,  to  the  neffih- 

*  For  examples  of  this  Dr.  M’Clelland  refers  to  the  older  houses  in 
and  about  Hastings’  Street  and  Bankshall,  to  the  Houses  in  Park  Street 
and  Elysium  Row,  at  the  corner  of  the  Circular  Road ;  and,  for  public 
buildings,  he  refers  to  the  Hindoo  College,  and  even  to  the  Government 
Houses  at  Calcutta  and  Ban  ach  pore. 
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bouring  stations  of*  Barrackpore  and  Dum-Dum  would,  he 
considers,  have  been  sufficient  to  show  that  a  lighter  and  hum¬ 
bler  style  of’  building*  would  have  been  more  suitable  both  to 
the  climate  and  the  soil.  Dr.  McClelland  recommends  that,  in 
the  Eastern  parts  of  Bengal,  or  wherever  the  soil  is  damp  or 
clayey,  barracks  should  be  erected  on  arches  or  posts  raised 
above  the  ground. 

These  objections  against  heavy  and  lofty  buildings  in 
Bengal  are  applicable  only  to  those  which  have  not  proper 
foundations, — to  “  the  houses  built  upon  the  sand.” 

Elevation,  of  Barrack  Buildings. — Popular  and  medical  opi¬ 
nion,  in  nearly  all  times  and  countries,  have  alike  concurred 
in  maintaining  that,  to  be  free  from  damp  and  noxious  ex¬ 
halations  from  the  earth,  human  habitations  ought,  especially 
within  the  Tropics,  to  be  placed  upon  a  high  foundation,  and 
should  be  upper  storied.  It  is  singular,  however,  that,  in  In¬ 
dia, — in  many  parts  the  dampest  and„  generally,  the  most  ma¬ 
larious  portion  of  the  earth’s  surface, — this  almost  instinctiv  e 
measure  for  self-preservation  has  been  almost  totally  disre¬ 
garded.*  The  Officers’  bungalows  are  raised  only  from  one 
to  three  feet  above  the  generally  alluvial  surface,  upper- 
storied  houses  are  almost  unknown  out  of  Calcutta,  and 
nearly  all  the  older  barracks  and  hospitals  and  most  of  the 
newer  are  not  more  raised  than  the  Officers’  quarters.  This 
great  error  is  now  beginning  to  be  perceived  and  avoided. 
It  is  almost  beyond  comprehension  that  it  should  have 
so  long  escaped  recognition  in  India.  It  would  be  difficult 
to  show  that  there  ever  was  a  time  at  which  it  was  not,, 
at  least,  understood  in  the  West  Indies.  Writing  in 
1796,  Dr.  John  Hunterf,  remarking  that  houses  raised  on 
pillars  or  arches  or  in  any  other  manner  arc  healthier  than 
those  upon  the  ground,  adds — “  How  much  a  circumstance  of 
this  kind  may  be  productive  of  disease  was  seen  in  the 
Barracks  at  Spanish  Town.  They  consisted  of  two  floors,, 
the  first  upon  the  ground,  the  second  over  the  first.  The 
difference  in  health  of  the  men  on  the  two  floors  was  so 
striking  as  to  engage  the  attention  of  the  Assembly  of  the 
Island ;  and,  upon  investigation,  it  appeared  that  three  were 
taken  ill  on  the  ground  floor  for  one  on  the  other.  The 
ground  floor  was  not,  therefore,  used  as  a  barrack  afterwards.” 

#  The  Bengal  Public  Works  Code  of  1859,  however,  provides— Chap. 
VIII.  Sec.  2,  para.  4, — that  the  height  to  which  the  lower  floor  of  any 
public  building  should  be  raised  must  be  fixed  with  reference  to  the  site, 
soil,  and  climate.  t  Opus  citat,  p.  3,Ud. 
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The  principal  Barrack  in  New  Providence— Bahamas — was, 
for  a  long  series  of  years,  Fort  Charlotte,  a  spot  notorious  for 
its  deadly  climate.  It  stood  on  the  summit  of  the  little 
ridge  of  ground  in  rear  of  the  town  of  Nassau,  and  was  sur- 
rounded,  in  every  direction  except  towards  the  sea,  by  exten¬ 
sive  marshes,  the  exhalations  from  which,  during  the  morn¬ 
ing  and  evening,  generally  enveloped  the  Barrack  in  a  dense 
fog.  Shortly  after  this  Barrack  was  erected,  in  the  end  of 
the  last  century,  nearly  the  whole  of  the  47  th  Regiment,  in¬ 
cluding  men,  women,  and  children,  were  swept  off  by  yellow 
fever  within  a  few  weeks.  In  1802,  the  7th  Fusileers  buried 
220  out  of  300,  within  as  short  a  period,  and  such  was  the 
virulence  of  the  disease  that,  out  of  12  officers  attacked,  one 
only  recovered.  In  the  following  year,  yellow  fever  again 
broke  out,  and  reduced  the  remainder  of  this  force  to  50  men, 
whose  lives  were,  for  a  time,  saved  by  removal  to  a  neigh¬ 
bouring  island,  where  only  one  died  in  the  course  of  three 
months  ;  but,  immediately  upon  their  return,  the  Commanding 
Officer  and  almost  every  man  of  this  ill-fated  body  fell  victims 
to  the  insalubrity  of  the  Fort.  For  some  years  afterwards, 
no  European  troops  seem  to  have  inhabited  it,  but  70  men  of 
the  58th  Regiment  were  sent  there  in  1818,  who  lost  40  in 
six  months,  besides  13  out  of  37  women  and  children  :  not  a 
man  of  the  whole  force  was  left  fit  for  duty ;  and  the 
lives  of  the  survivors  were  only  saved  by  their  removal  to  the 
small  island  about  a  mile  and  a  half  distant.  The  lower  rooms 
of  this  Barrack  proved  much  more  fatal  to  the  inmates  than 
the  upper. 

Though  the  health  of  black  troops  is,  in  general,  but  little 
affected  by  those  febrile  diseases  which  prove  so  inimical  to 
the  white,  even  that  class,  when  occupying  this  barrack, 
suffered  severely,  particularly  the  men  in  the  lower  rooms. 
In  1828,  out  of  80  in  these  rooms,  17  died,  or  nearly  a  fifth  of 
the  whole ;  while,  out  of  210  in  the  upper  rooms,  but  8  died ; 
and,  in  the  new  Barracks  at  Fort  Nassau,  only  3  died  out  of 
180.  This  Barrack,  however,  continued  to  be  occupied  by 
these  troops  until  1831  when,  in  consequence  of  its  dilapidat¬ 
ed  state,  they  were  withdrawn.* 

Again,  we  are  toldf  that,  according  to  official  returns,  the 
proportion  of  those  attacked  with  fever  in  the  lower  apart- 


*  Statistical  Report  on  the  Sickness,  Mortality,  and  Invaliding  among 
the  Troops  in  the  tVesl  Indies,  1838. 
f  Willi.un  Fcrgusson,  op.  cit.  p.  200. 
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ments  of  the  Barracks  at  Barbadoes,  during  one  sickly  season, 
exceeded  that  of  those  who  sickened  in  the  upper  by  one-third 
during  the  whole  course  of  the  epidemic.  Sir  G.  Blane  also 
states  that,  at  Walcheren,  those  who  slept  in  the  upper  stories 
of  houses  were  less  liable  to  fever,  and  had  it  in  a  milder  form 
than  those  who  slept  on  the  ground  floors, — the  testimony  of 
the  country  people  was  in  favor  of  this  observation.  The  in¬ 
habitants  of  Rome  recognise  this  principle,  and  act  upon  it. 

The  statistical  reports,  published  in  18-38,  showed  that  nearly 
all  the  West  Indian  Barracks  and  Hospitals  were  then  raised 
on  arches  or  pillars.  Many  of  them  were  two  and  some  three¬ 
storied  structures,  and  most  had  piazzas  either  encircling  each 
story  or,  at  least,  on  the  windward  side. 

When  we  find  that,  between  18-37  and  1853,  the  mortality 
among  White  troops  in  the  West  Indies  was  at  the  rate  of 
62*5  in  the  thousand,  having  been  so  high  as  81*5  between 
1817  and  1836,  and  that  the  death  rate  among  the  Black 
troops,  during  the  same  periods,  was  32*2  and  402 — we  may 
fairly  attribute  this  decrease  in  unhealthiness,  in  a  measure  at 
least,  to  the  provision  of  well-raised  barracks. 

In  India,  Buildings  which  are  only  raised  from  one  to  four 
feet  above  the  surface,  stand  either  upon  low  arches,  open¬ 
ing  externally,  or  upon  a  solid  plinth.  In  the  former  case 
the  outward  openings  are,  generally,  either  low-browed  arches, 
or  small  apertures  closed  by  a  grating  or  perforated  tile.  By 
these,  through  which  air  sufficient  to  perflate  the  cavity  does 
not  enter,  small  animals  and  a  multitude  of  reptiles  and  in¬ 
sects  gain  admission,  whereby  the  dark,  damp  antre  below  the 
floor  of  the  building  becomes,  in  a  short  time,  crammed  with 
decomposing  impurities.  Where  it  is  not  more  than  a  foot  or 
two  in  depth,  such  an  interval  as  this  ought  to  be  bricked  up, 
outwardly,  and  to  be  filled  with  charcoal.  Where  the  construc¬ 
tion  of  arches  cannot  be  afforded,  as  may  often  be  the  case 
in  building  temporary  barracks, — (although,  I  am  convinced 
that,  to  place  even  these  upon  good  permanently -raised  foun¬ 
dations,  would  always — time  permitting — prove  the  truest 
economy  in  conducing  to  the  health  and  efficiency  of  the 
troops), — this  is,  certainly,  the  best  arrangement,  as, — where 
plinth  is  of  solid  brick-work  or  is,  as  is  the  case  in  some  of  our 
temporary  barracks  erected  about  a  year  ago,  a  mere  shell  of  ma¬ 
sonry  filled  in  with  earth, -the  floor  can  never  be  thoroughly  dry. 

All  permanent  barracks  should  be  raised  from  12  to  15 
feet  above  the  surface  upon  open  arches.  Iron  supports, 
upon  a  firm  masonry  foundation,  would  be  the  best.  It  has 
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been  recommended  that  the  lower  space  should  be  used  as 
godowns  or  store-houses  for  commissariat  or  ordnance  stores, 
as  offices,  or  workshops,  or  mess  rooms,  or  places  of  recreation 
and  exercise  for  the  men.  It  is,  however,  a  matter  of  common 
remark  that  houses,  in  India,  which  have  store-rooms  under 
them,  are  liable  to  be  very  unhealthy — the  imperfectly 
ventilated  spaces,  underneath,  becoming  receptacles  of  damp 
and  vitiated  air  which,  with  every  variation  of  weather 
and  temperature,  finds  its  way  up  the  stair-cases  and  into 
the  apartments  above.  As  a  general  rule, — health  is  seldom 
preserved  in  India  by  those  who  remain,  throughout  the  day, 
in  low  rooms  on  the  ground  floor.  Undoubtedly,  a  great 
sanitary  advantage  is  gained  when  the  night  can  be  spent 
in  well- ventilated  upper  apartments  ;  still,  if  it  can  possibly 
be  avoided,  the  arched  space  below  the  barracks  should  not  be 
occupied,  except  as  a  place  for  exercise,  the  pavement  being 
swept  daily,  and  kept  free  from  all  impurity,  and  from  all 
that  can  impede  thorough  perflation  ;  and  the  columns,  walls 
and  roof  being  white- washed  periodically. 

The  Question  of  two  or  more  storied  Barracks  for  India . 

Mr.  Jeffreys  has  strongly  advocated  the  general  introduc¬ 
tion  of  Upper-Floored  Barracks  in  India.  After  adducing 
the  arguments  against  ground-floor  habitations,  he  remarks — 
“  The  glare  from  the  ground  and  from  the  walls  encircling 
premises  which  are  not  spacious  aggravates  the  heat  of  a 
ground -floor  materially,  and  renders  it  painful  to  keep  Vene¬ 
tians  open  and  to  look  out  even  towards  the  shady  side  of  a 
house;  and  the  look  out  upon  an  ever-present  and  glaring 
mud  wall,  often  enclosing  a  barrack  ground,  is  but  a  dull  and 
dispiriting  sight  for  the  soldier.  Yet,  near  a  town,  with  his 
present  habits,  he  cannot,  with  safety,  be  trusted  in  unenclos¬ 
ed  barracks.  Again,  wind,  which  is  so  much  longed  for  and  so 
necessary  during  the  hotter  seasons,  meets  with  many  impedi¬ 
ments  near  the  ground  which  do  not  exist  ten  or  twenty  feet 
up.  A  refreshing  breeze  may  often  be  felt  at  an  up-stairs 
window  when  a  dead  calm  prevails  below.  Moreover,  if  quar¬ 
tered  up-stairs,  the  soldier  could  not  be  constantly  truanting 
into  the  sun  and  glare  of  the  barrack  yard,  nor  would  he  feel 
tempted  to  do  so  when  he  had  spacious  up-stairs  verandahs  to 
walk  and  lounge  in  with  an  open  and  cheerful  view  over  the 
Cantonments. 

U  here  barracks  arc  thoroughly  well-raised  above  the  ground, 
on  arches  or  pillars,  and  where  the  roof  is  so  thoroughly  well- 
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constructed  as,  at  once,  to  exclude  heat  and  to  allow  of 
perfect  ventilation,  an  upper  story  is  (except  under  certain  cir¬ 
cumstances,  as  where  malaria  are  extremely  rife,  or  where 
elevation  above  the  ramparts  of  a  fort  is  necessary) — I  believe, 
in  many  respects,  an  evil.  The  just  objections  which  have  been 
raised  against  two  and  three-storied  barracks  are,  that  they 
accumulate  too  many  persons  in  a  compact  mass  which,  as  we 
have  already  seen,  should  always  be  avoided  in  Barracks ;  that 
those  on  the  upper-floors  can  scarcely  be  entirely  free  from  the 
exhalations  from  those  below,*  that  these  gigantic  build¬ 
ings  absorb  heat  during  the  day,  and  radiate  it  inwards,  as 
well  as  outwards,  during  the  night,  and,  therefore,  are  hot 
at  night — lastly,  that  the  conservancy  of  their  upper-stories 
is  managed  with  difficulty.  Numberless  lamentable  instances, 
in  illustration  of  this  last  principle,  might  be  cited  from 
Indian  experience.  In  this  “  City  of  Palaces,”  nearly  every 
one  of  the  lofty,  well-ventilated  upper  bed-chambers,  in  the 
older  part  of  the  town,  has,  immediately  opening  into  it,  a 
bathing-room,  from  the  floor  of  which  an  untrapped  pipe  is 
led  down  and  opens  directly  upon  a  sewer.  The  effect  of 
this  arrangement  upon  the  atmosphere  of  rooms, — in  a  place 
where  there  is  no  real  drainage,  but  where  the  stench  of 
sewers  is  constantly  perceptible  and  is  often  almost  overpower¬ 
ing,  and  where  cholera  is  always  endemic,  where,  in  the 
recollection  of  those  well  acquainted  with  the  town  for  a  few 
years,  nearly  every  house  has  had  its  sporadic  cholera  case  or  its 
own  endemic  of  cholera  pestilence,  may  be  easily  imagined. 

A  few  years  ago,  nearly  all  public  buildings  in  India, 
especially  Barracks,  Jails  and  Hospitals,  had  their  excreta 
voided  into  covered  well  cess-pools.  Upon  the  occurrence  of 

*  This  may,  of  course,  be,  in  a  great  measure,  obviated  by  thoroughly 
good  ventilation  ;  but,  in  the  present  case,  the  system  of  ventilation  must 
be  complicated  to  effect  the  desired  end,  and  all  systems  of  ventilation 
ought  to  be  as  simple  as  possible.  In  barracks,  where  the  ventilation  is 
thoroughly  bad,  the  inmates  of  the  upper  rooms  may,  literally,  have  to 
breathe  the  effete  air  from  the  lower  apartments.  Thus  Inspector  Gene¬ 
ral  Mackinnou  lately  reported  that,  in  the  Ellenborough  Barracks,  in  the 
Fort  at  Allahabad,  where  the  lower  (ground-floor)  room  is  now  ventilated 
by  an  opening  in  each  corner  of  its  roof,  these  openings  are  carried  up  into 
the  upper  story  by  tubes  of  brick  masonry.  These  tubes  terminate,  in 
one  portion  of  the  upper  rooms,  about  seven  feet  from  the  floor,  and 
have  their  exits  often  closed  by  a  soldier’s  knapsack  or  other  bundle 
being  placed  upon  them.  In  another  portion  of  the  upper  rooms,  they 
have  been  carried  up  to  the  cornice,  and  open  immediately  below  corres¬ 
ponding  holes  in  the  roof.  It  is  not  surprising  that  the  Klleuborough 
Barracks  should  be  notorious  for  their  unhealthiness. 
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unusual  sickness,  some  time  since,  in  the  Martiniere  School, 
a  noble  edifice  in  the  environs  of  Calcutta,  it  was  found  that 
the  untrapped  bath-room  pipes  led,  like  Pontifex  Pipes,  di¬ 
rectly  into  the  cess-pools,  the  exhalations  from  which  must 
have  perflated  every  chamber* 

Not  very  long  ago,  certain  of  the  pipes  which  led  from  the 
necessaries  of  the  upper  wards  of  the  Calcutta  Medical 
College  Hospital,  a  building  constructed  on  the  most  mag¬ 
nificent  scale,  became  completely  choked, —  (they  are  now 
regularly  flushed  from  cisterns  on  the  re  of).  The  bath¬ 
room  drain  pipes,  commonly  in  use  in  Bengal,  are  made 
of  short,  generally  unglazed,  red  pottery  tubes,  fitting  into  each 
other  and  coarsely  luted  together,  they  are  led  down  the  outer 
walls  to  which  they  are  secured  with  iron  fastenings.  The 
whole  line  of  tubing  is  thickly  coated  with  the  plaster  which 
covers  the  wall.  These  ducts  readily  and  generally  leak  and 
are  very  liable  to  fracture.  In  all  well-managed  houses  and 
public  buildings  in  India  all  excreta  are  carefully  removed 
from  the  upper  storys,  by  sweepers — still,  under  even  the  most 
favorable  circumstances,  the  effect  of  the  bursting  of  one  of 
these  pipes,  and  the  formation  of  a  house  aneurism ,  upon  the 
physiology  of  the  dwelling  and  its  inmates,  is  most  deplorable. 

The  history  of  the  choked  and  bursten  sewage  pipes  of 
the  Scutari  Hospitals  will  always  remain  as  a  dark  blot 
on  the  records  of  our  system  of  Military  Hygiene.  We 
are  told  that  the  great  Hospitals  there  were  magni¬ 
ficent  buildings, — apparently  admirably  adapted  for  their 
purpose,  when  superficially  looked  at, — but,  when  carefully 
examined,  they  were  found  to  be  little  better  than  pest 
houses.  The  drainage  of  all  the  Hospitals  was,  in  the 
highest  degree,  defective  and  dangerous,  the  sewers  were 
untrapped  and  unventilated ;  they  were  loaded  with  filth 
to  such  an  extent  that,  during  the  first  week  of  the 
operations  of  the  Sanitary  Commissioners  who  went  there 
when  the  cess-pool  poison  had  more  than  decimated  the  sick, 
month  by  month,*  no  less  than  one  hundred  hand-carts  of 


#  According  to  Dr.  Sutherland,  out  of  6,471,  remaining  and  admis¬ 
sions,  in  December  1854,  the  deaths  were  60  per  1,000  during  the  month. 
In  January  1855,  the  deaths  were  147  per  1,000  out  of  8,297  sick.  In 
February,  the  sick  fell  to  7,289,  and  yet  the  mortality  rose  to  182  per 
1 ,000  during  the  month,  while  the  deaths,  at  Kulali,  during  the  same 
month,  had  risen  to  245  per  1,000  out  of  1,229  sick,  showing  a  progres¬ 
sive  increase  of  mortality.  During  three  weeks, —  ending  March  17th, 
the  date  when  the  sanitary  works  of  the  Commission  began, — 5,522  sick 
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filth  were  removed  from  the  sewers  of  the  Barrack  and  Gene¬ 
ral  Hospitals.  These  immense  sewer  cess-pools  communicated 
with  the  interior  of  the  hospitals  by  a  large  number  of  open 
pipes  to  the  untrapped  privies  and,  in  certain  states  of  the 
wind,  sewer  air  was  blown  over  this  mass  of  filth,  directly 
into  the  atmosphere  of  the  wards  and  corridors,  for  none  of 
these  privies  and  sewers  had  any  other  means  of  ventilation, 
at  that  time,  except  into  the  hospitals.  Fever  among  the 
sick  and  healthy  was  the  result.* 

About  eight  months  since,  it  was  reported,  from  Allahabad, 
that  a  great  defect  in  the  original  construction  of  the  Barracks 
there  has  been  the  want  of  urinaries,  in  the  upper-story. 
The  inmates  then  had  tubs  placed  in  the  verandahs,  as  uri¬ 
naries  ;  but  did  not  appear  to  use  them  exclusively,  and  in 
consequence  the  floor  of  the  verandah  as  well  as  the  veran¬ 
dah  below  was  rendered  very  offensive.  Portable  urinaries, 
fitted  with  stone-ware  pans  had  been  ordered  from  Calcutta. 
At  the  landing  place  of  some  of  the  stair-cases  leading  to  the 
roof  filth  have  been  deposited.  Hence  the  absolute  neces¬ 
sity  of  making  arrangements  for  having  wash-houses,  uri¬ 
naries  and  privies  on  the  same  floor,  in  upper-storied  bar¬ 
racks,  and  of  providing  that  the  arrangements  for  these  in¬ 
dispensable  conveniences  are  perfect  and  free  from  all  sani¬ 
tary  and  other  objections  was  strongly  urged  by  the  inspect¬ 
ing  medical  officer. 

The  entire  separation  of  the  Latrines  and  Lavatories  from 
the  body  of  the  building  is,  however,  the  best  and  most  in¬ 
dispensable  feature  in  the  present  system  of  Barrack  arrange¬ 
ment.  This  becomes  a  serious  difficulty  in  the  case  of  very 
lofty  upper-storied  Barracks. 

As  suggested  by  Deputy  Inspector  General  Longmore,  of 
H.  M.  British  Army,  the  erection  of  small  cranes  in  the  upper 


yielded  a  mortality  of  93  per  1.000;  and,  at  Kulali,  1,127  sick  yielded 
a  mortality  of  118  per  1,000  during  the  same  three  weeks.  Within  the 
first  three  weeks  of  the  improvements,  the  mortality,  in  all  the  hospitals, 
fell  to  one-half  of  what  it  was  during  the  preceding  three  weeks.  In 
three  weeks  more,  it  was  down  to  one-third.  During  the  next  three 
weeks,  it  had  fallen  to  less  than  a  fourth,  and,  in  six  weeks  more,  it  was 
less  than  a  tenth.  At  Kulali,  the  mortality  fell  to  an  eighteenth  part  of 
what  it  was  when  the  sanitary  works  were  commenced  ;  although,  at  that 
hospital,  the  defects  were  the  most  serious  and  the  loss  of  life  from  them 
had  been  greatest.  The  Commissioners  freely  admit  that  part  of  this 
immense  reduction  in  the  mortality  was  due  to  the  less  severe  character 
of  the  cases  sent  from  the  Crimea. 

*  Dr.  John  Sutherland’s  Evidence  before  the  Army  Sanitary  Com¬ 
mission.  Ans.  9479. 
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verandahs  would  greatly  facilitate  the  conservancy  arrange¬ 
ments  of  double-storied  Barracks. 

In  many  Indian  upper-storied  buildings,  the  rooms,  on  the 
highest  flat,  being  low  pitched,  are  unendurably  hot.  The 
best  architects,  of  the  present  day,  recognise  the  principle, 
understood  only  by  a  few  of  those  of  former  times,  that  the 
upper  rooms  should  always  be  very  high  pitched.  With  suffi¬ 
cient  means  of  ventilation,  a  very  moderate  height  will  suffice 
for  the  middle  stories. 

Doubtless,  none  of  the  above  defects  are  beyond  preven¬ 
tion  by  good  structural  and  sanitary  arrangements.  Their 
elevation  is,  unquestionably,  in  itself,  a  great  advantage ; 
still,  when  the  heavy  mortality  which  has  occurred  in  our 
two-storied  Barracks  at  Berhampore  and  Chinsurah  and 
in  the  Fort  at  Allahabad  is  borne  in  mind,  it  must  be  perceived 
that  upper-storied  quarters  have  their  own  peculiar  defects 
and  are,  by  no  means,  certain  places  of  refuge  against  disease, 
in  India. 

Materials . — It  is  enjoined,  in  the  Public  Works  Code  of  1859, 
that — “  In  designing  buildings,  it  is  proper  to  consider  how 
far  their  situation  or  character  renders  them  specially  liable 
to  fire  or  storm,  and  to  take  such  precautions  against  either 
cause  as  the  nature  of  each  case  may  suggest.” 

“  The  material  and  structure  must  be  suited  to  the  object 
for  which  it  is  designed.  If  required  for  a  permanent  object, 
it  must  be  durable  and,  as  far  as  possible,  fire-proof.” 

“  The  lower  portion  of  upper-storied  buildings  must  be  of 
such  solidity  as  to  be  adapted  to  the  superincumbent  weight ; 
and  all  lofty  or  long  walls  must  be  duly  supported  and 
strengthened  by  connecting  cross  walls.” 

Except  in  Eastern  Bengal  and  in  some  of  the  Hill  Stations, 
Wood  cannot  be  obtained  in  large  quantities  for  public 
buildings,  except  for  the  Joists,  Doors,  Venetians,  and  Window 
Frames. — Indeed,  more  is  scarcely  required. 

Dr.  Mouat  remarks*  that  the  most  healthy  Indian  Barracks 
which  he  has  seen  are  a  collection  of  straggling  wooden  barns, 
raised  some  feet  above  the  ground,  at  Moulmein.  They 
are  surrounded  by  verandahs,  and  have  shingle  roofs.  Al¬ 
though  rude  in  construction  and  susceptible  of  considerable  im¬ 
provement,  they  are,  he  considers,  far  superior  to  the  mag- 


*  “  The  British  Soldier  in  India," — in  an  excellent  chapter  which 
affords  the  reader,  almost  at  a  glance,  an  insight  into  all  the  leading 
requirements  of  Indian  Barracks. 
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niflccnt  and  princely  range  of  quarters  for  the  European, 
artillery  and  infantry  at  Meean  Meer.  The  Dalhousie  and 
Queen’s  Barracks  in  Fort  William  cannot,  for  a  moment,  be 
compared  with  them  in  real  usefulness  and  salubrity. 

This  opinion  of  high  authority  is,  doubtless,  confirmed  by  the 
present  health  statistics  of  the  station,*  but  Moulmein  was,  for¬ 
merly,  by  no  means  a  remarkably  healthy  station ;  and  it  may 
be  fairly  questioned  whether  the  present  healthiness  of  the 
troops  is  attributable  to  the  construction  of  their  barracks; 
and  whether,  with  better  accommodation,  they  would  not 
enjoy  a  still  greater  exemption  from  disease.  In  Sir  A. 
Tulloch’s  Statistical  Reports,  the  barracks  at  this  station 
are  described  as  consisting  of  ten  wooden  buildings  parallel 
to  and  at  the  distance  of  45  feet  from  each  other,  raised  on 
piles  about  three  feet  from  the  ground,  with  boarded  floors, 
and  thatched  with  a  species  of  palm  leaf.  Each  was  101  feet 
in  length,  25  in  breadth,  and  about  12  in  height,  with  a  ve¬ 
randah  12  feet  all  round.  They  afforded  accommodation  for 
about  700  men.  These  returns  show  that,  between  the  years 
1827  and  1836,  inclusive,  the  ratio  of  deaths,  included  in  the 
medical  returns  of  this  station,  was  44*7  per  1,000  of  mean 
strength,  which, — added  to  the  deaths  from  violence  or  ac¬ 
cidental  causes,  not  included  in  the  medical  returns, — “  makes 
the  total  mortality  from  all  causes,  about  50  per  thousand 
annually,  or  nearly  the  average  of  other  tropical  stations,  in 
the  East  Indies,  during  the  same  period.” 

Stone  is  obtainable  and  is  used  in  public  buildings  in  many 
parts  of  India,  especially  in  Bombay  and  in  the  Northern; 
Punjaub.  None  is  readily  procurable  in  Lower  Bengal,  except 
for  floors ;  but  it  is  to  be  trusted  that,  as  our  railway  line  extends, 
and  as  tram  roads  are  introduced,  the  means  of  employing 
this  material,  so  valuable  in  a  torrid  climate,  will  be  increased. 

Kutcha  Buildings  of  Unburnt  Brick  laid  and  plastered  with 
Mud.  In  many  Indian  stations,  a  large  proportion  of  the 
Officers’  bungalows  are  constructed  of  this  material.  Mr. 
Julius  Jeffreys  maintains  that,  even  in  the  erection  of  upper-, 
storied  military  buildings,  very  little  pucka  work — i.  e.  burnt 
brick  and  lime  masonry — is  needed.  A  foundation  of  it  for  the 
main  walls,  rising  not  more  than  a  yard  above  the  ground; 
would  suffice  everywhere  but  in  Lower  Bengal.  From  that 
level,  unburnt  bricks  laid  with  loam  might  constitute  the  rest. 


*  Moulmein  belongs  to  Madras ;  I  am,  therefore,  not  acquainted  with 
its  present  health  statistics. 
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and,  if  tolerably  massive,  might  be  carried  up  to  any  desired 
height.  He  erected  a  storied  building,  even  without  that  foun¬ 
dation  to  guard  against  ground  damp ;  and,  though  the  walls 
were  divided,  like  those  of  a  church,  by  large  arches,  it  stood 
perfectly  well,  and  was,  in  fact,  stronger  than  most  of  the 
suburban  masonry  of  London,  which  is  run  up  three  or  four 
stories  a  brick  and  a  half  thick.  For  bathing  rooms,  all  that 
is  necessary  is  to  line  the  walls  with  a  thin  course  of  masonry 
coated  with  good  cement.  He  adds  that  Engineers,  in  India, 
are  familiar  with  all  these  facts,  but  he  has  known  a  dis¬ 
position  to  condemn  anything  but  “  pucka”  masonry  in 
public  buildings,  the  much  greater  expense  of  which  might 
prompt  to  a  restriction  of  the  dimensions,  which  would 
be  most  undesirable.  Massive  timbers,  so  expensive  in  India, 
especially  when  they  become  the  lodgment  and  board  of 
white-ants,  would  not  be  needed  for  supporting  the  dwelling 
door.  By  subdividing  the  ground-floor  by  narrow  walls  of 
the  same  unburnt  bricks,  these  would  serve  the  purpose  of 
girders,  and  even  better ;  and,  as  their  distances  may  be 
small  where  the  ground-floor  is  employed  only  as  domestic 
offices  or  compartments  for  stores,  the  joists  overlying 
them  may  be  of  very  moderate  scantling.  He  has  found 
a  large  upper  floor,  thus  supported,  cheap  to  construct,  very 
firm,  and  able  to  carry  a  great  weight. 

A  main  object,  in  selecting  the  materials  for  dwellings,  in 
any  country  but  especially  in  India,  is  to  chose  those  which 
are  in  the  least  degree  absorbent  and  retentive  of  moisture. 
In  this  respect,  sun-dried  bricks  are  certainly  objectionable. 

It  is  scarcely  possible  that  any  building  of  this  material 
can  be  so  safe  in  the  violent  hurricanes  which  occasionally 
visit  every  portion  of  the  plains  of  India  as  those  which  are 
constructed  of  burnt  bricks  and  lime.*  Their  decay  also  is 
much  earlier  than  that  of  good  brick  buildings,  and  is  at¬ 
tended  with  more  risk  to  the  inmates. 

Providentially,  few  accidents  have  occurred,  in  India,  from 
the  fall  of  public  buildings — but  too  many  instances  might 
be  cited  in  which  Barracks  and  Hospitals  became  unsafe 
before  they  were  condemned.  The  terrible  example  of  the 
kutcha  Barracks  of  H.  M.  50th  Regiment,  at  Loodianha, — 


*  The  account  given  by  the  author  of  the  “  Camp  and  Barrack  Room” 
of  the  effect  of  a  mere  hail-storm  upon  such  barracks,  at  Sukkur,  gives 
some  insight  into  the  manner  in  which  they  would  withstand  a  regular 
cyclone.  These  barracks,  which  were  then  quite  new,  “  were  built  of  sun- 
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which  fell  to  the  ground  during  a  violent  storm  on  the  20th 
of  May  1816,  crushing  upwards  of  200  persons,  of  whom 
54  men,  1G  women  and  20  children  died, — ought  never  to  be 
lost  sight  of* 

Before  leaving  the  subject  of  these  Kutcha  Buildings,  we 
may  add  that  Inspector  General  Campbell  Mackinnon  notices 
that  it  is  a  remark,  constantly  made  by  the  soldiers,  that 
Kutcha-built  Barracks,  in  the  Upper  Provinces,  are  cooler  than 
Pucka  ones.  He  adds  that,  though  the  Kutcha  Barracks 
which  H.  M.  24th  Regiment  occupied  at  Ferozepore,  early  in 


dried  bricks,  plastered  with  mud  mixed  with  straw,  and  white-washed 
with  chunam.  The  floor  was  likewise  of  mud,  together  with  the  roof, 
which  was  formed  by  spreading  upon  it  canes  laid  closely  together  on 
the  rafters.  Each  barrack  contained  half  a  company  of  men  having,  at 
one  end,  rooms  for  the  Sergeants,  and  a  wide  airy  verandah  all  round. 
On  the  12th  of  March  a  violent  hail-storm  occurred.  The  wind  rushed 
with  deep  meanings  through  the  Barracks.  “  Suddenly,  a  pane  of  glass 
cracked  loudly  and,  the  next  instant,  the  whole  window  was  driven  in.” 
“  the  long  building  was  filled  with  a  cloud  of  dust  mingled  with  lumps  of 
clay  and  even  stones,  while,  at  the  same  time,  the  enormous  beams 
which  supported  the  roof  groaned  and  creaked  as  though  they  would 
fall  and  crush  us  to  atoms.” — “  Immense  hailstones,  some  of  which  ex¬ 
ceeded  an  inch  in  diameter,  soon  began  to  descend  through  the  chinks  made 
by  the  storm  in  the  roof.”  When  the  storm  abated,  it  was  found  that 
all  the  windows,  on  one  side  of  the  building,  were  broken  and  some  of 
the  doors  shattered. 

*  The  circumstances  under  which  this  terrible  catastrophe  occurred  were 
as  follow. 

The  Barracks  at  Loodianha  were  new,  having  been  hastily  run  up 
upon  orders  issued  in  January  1814  (little  more  than  two  years  previous 
to  their  destruction).  They  were  seen  early  in  1845  by  the  Commander- 
in -Chief,  and  received  H.  E.’s  high  commendation.  They  were  of  kutcha 
brick  masonry. 

Dr.  Davidson,  the  Surgeon  of  H.  M.  50th  Regiment,  describes  them  as 
follows. — “  The  roof,  or  chopper,  was  of  thatch,  and  the  principal  beams 
of  pine,  or  saul  timber.  The  length  of  each  Barrack  room  was  300 
by  32  feet.  The  height  12  feet,  and  the  thickness  of  the  wall  one 
brick  and  a  half,”  (the  bricks  used  in  India  are  much  larger  than  those 
used  in  England)  “  without  a  buttress  or  support  of  any  kind,  except  the 
pillars  in  the  interior,  and  the  gables  which  formed  two  rooms  12  by 
12.  There  were  19  doors  on  each  side,  not  one  pucka  or  burnt  brick  in 
any  part  of  the  building.  The  floors  were  cufcha  ;  there  were  no  drains  to 
carry  off  the  refuse  water  ;  and  the  drift  sand,  collected  by  the  eddying  of 
the  winds  on  the  Eastern  and  Western  sides  of  several  of  the  Bar¬ 
rack  rooms,  formed  reservoirs  of  water  at  the  base  of  the  walls. 

The  ten  Barracks  faced  East  and  West,  and  were,  therefore,  freely  ex¬ 
posed  to  the  prevailing  winds.  They  were  built  in  two  lines,  thus, — 


417  DR.  CHEVERS  ON  THE  MEANS  OE  PRESERVING  THE 


1859,*  were  low  in  the  walls  and  roof,  had  only  single  veran¬ 
dahs,  imperfectly  walled  off  from  the  body  of  the  building  and 
appeared  as  if  they  would  afford  very  inadequate  protection 
against  the  heat,  the  men  declared  they  were  cooler  abodes, 
in  the  hot  weather,  than  the  lofty,  spacious,  pucka-built  Bar¬ 
racks  of  Rawul  Pindee,  where  the  regiment  had  recently 
been  cantoned. 

Walls. — Miss  Nightingale  maintains  that — “  As  to  the 
walls  and  ceilings  of  wards,  plaster,  or  brick  white- washed 
are  equally  objectionable.  Pure,  white,  polished,  non-absorbent 
cement  is  the  only  material  fit  for  Hospital  wards.”  Miss 
Nightingale  adds  that,  “  if  any  one  has  inhabited  the  wards  of 
War  Hospitals,  after  several  weeks  or  months  of  constant  oc¬ 
cupation  by  sick  and  wounded,  where  little  or  no  attempt  had 
been  made  to  lime-wash  the  uneven  dirty  plaster  walls,  sa¬ 
turated  with  organic  matter,  he  will  not  wonder  at  the  stress 


That  nohle  Regiment  H.  M.  50th  Foot,  having  taken  a  very  distinguish¬ 
ed  part  in  the  Sutledge  campaign,  returned  to  Loodianha  in  March  1846, 
and  were  quartered  in  these  Barracks.  The  majority  of  the  Officers, 
especially  the  seniors,  being  wounded,  proceeded  to  Simla,  and  those  of  the 
men  who  had  seriously  Suffered  in  a  similar  manner,  were  transferred  to  the 
Landour  Depot.  Their  strength  averaged  609.  The  anticipated  issue  of 
twelve  months’  Batta,  to  every  soldier  engaged  in  the  late  campaign,  in¬ 
duced  the  Non-commissioned  Officers  and  men,  now  reunited  to  their  wives 
and  children,  to  commence  a  series  of  balls  and  suppers.  These  inno¬ 
cent  amusements  were  suddenly  checked  on  the  20th  of  May.  Dr. 
Davidson  relates  that  the  day  was  oppressively  hot,  the  wind  from  the  E. 
S.  E.,  and  the  atmosphere  cloudy  in  that  quarter.  At  4  p.  m.,  when  most 
of  the  people  were  in  Barracks,  preparing  for  their  afternoon  meal,  a  dark 
impenetrable  mass  of  dust  came  rolling  onwards,  preceded  by  puffs  of  hot 
wind  and  calms.  Suddenly,  all  was  darkness.  The  Tyfaun  burst  upon 
the  Barracks  and,  in  one  second,  levelled  them  with  the  ground  ; — killing 
and  injuring  upwards  of  two  hundred  human  beings.  Each  of  the  ten 
Barracks  was  now  a  mass  of  ruins.  Darkness,  rain,  and  vivid  lightning, 
and  squalls  of  wind  added  to  the  terror  and  distraction  of  the  scene. 
Those  who  escaped  destruction  instantly  endeavoured  to  rescue  their  com¬ 
rades,  their  wives  or  their  children  ; — this,  however,  was  a  task  of  dan¬ 
ger  and  endurance.  The  beams,  pillars  and  cross-trees  of  the  roof  were 
so  placed  that  the  removal  of  one  would  cause  the  loss  of  support  to 
others  and,  thus,  endanger  the  lives  of  those  they  were  anxious  to  res¬ 
cue, — hence  the  fearful  suspence  and  the  dread  of  a  second  calamity  re¬ 
quired  caution. 

Neither  Bungalows,  Stables  nor  Out-houses,  the  property  of  Officers  of 
the  50th  Regiment,  were  injured  by  the  hurricane. 

*  They  were  then  considered  unsafe,  and  Iron  Barracks  were  im¬ 
mediately  to  be  erected  in  their  room. 
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which  is  here  laid  upon  the  importance  of  impervious  walls.” 
The  advantage  of  impervious  walls  is  one  that  admits  of 
controversy,  but  there  can  be  no  question  of  the  necessity  of 
providing,  not  less  in  Barracks  than  in  Hospitals,  that  the 
plastering  shall  be  laid  on  in  as  workmanlike  a  manner  as  in 
the  best  finished  private  dwellings  ;  that  it  may  be  free  from  all 
asperities  and  cracks  where  organic  matter  may  lodge,  and  that 
the  periodic  lime- washings  may  equally  affect  the  whole  surface. 

Buildings  of  Burnt  Brick. — Many  temporary  buildings  are 
constructed  of  what  is  termed  kutcha-puckai  i.  e.  of  burnt 
bricks  laid  and  plastered  with  mud.  Most  permanent  build¬ 
ings  are  pucka,  or  burnt  brick  and  lime  masonry  covered 
with  plaster,  which  is  either  white- washed  or  sand-rubbed. 
The  reflection  of  light  from  these  buildings,  when  recently 
whitened,  is  a  great  evil  and  annoyance  in  the  hot  weather. 
In  Madras,  many  of  the  public  buildings  are  washed  with  a 
neutral  tint  distemper,  which  gives  them  an  unsightly  appear¬ 
ance,  but  considerably  mitigates  the  glare.  In  old  times,  the 
European  buildings  in  India  had  generally  walls  of  enormous 
thickness  whereby  it  was  vainly  hoped  that  the  heat  would 
be  excluded.  The  masonry  of  old  Eort  William  was  said  to 
have  been  laid  with  mortar  in  which  molasses  and  hemp 
were  mixed.  Some  of  the  out-buildings,  which  were  removed 
three  years  ago,  contained  masses  of  masonry  of  immense  soli¬ 
dity  around  which  native  workmen  toiled  for  days,  without 
appearing  to  be  able  to  make  any  sensible  impression  upon 
them.  Some  of  the  old  very  unhealthy  Barracks  in  the 
present  Fort  William  had  masonry  walls  of  nearly  equal 
thickness.  It  is  now  well  understood  that  these  extremely 
thick  walls  do  not  exclude  heat ; — on  the  contrary,  they 
absorb  it  by  day  and  radiate  it,  both  outwards  and  inwards, 
at  night.  Hence  it  is  a  great  object  in  Indian  buildings  to 
avoid  extremely  thick  masonry  walls  and  supports.  Double 
walls,  have  not  been  sufficiently  tried  in  this  country,  and  I 
should  apprehend  that  hollow  bricks  might  be  employed  in 
the  construction  of  our  Barracks  and  Hospitals  with  great 
advantage  : — well  made,  they  combine  lightness  with  strength, 
and  neither  conduct  heat  nor  absorb  moisture  as  ordinary 
•  bricks  do. 

According  to  Dr.  Roscoe,*  Brick  and  Mortar  walls  admit 
of  a  very  large  diffusive  interchange  between  the  carbonic 


*  Journal  of  the  Chemical  Society,  Yol.  X.  quoted  by  Dr.  Pickford. 
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acid  gas  of  the  apartments  and  the  external  atmosphere ;  and, 
in  fact,  brick  walls  are  powerful  aids  to  ventilation.  Dr. 
Itoscoe  ascertained  that,  in  a  closed  space,  the  air  of  which 
contained  16  per  cent,  of  carbonic  acid  gas,  3*25  per  cent, 
escaped,  in  two  hours,  through  the  solid  brick. 

Iron. — In  a  country  where,  for  the  most  part,  strong  timbers 
are  very  scarce  and  costly,  and  where  the  ravages  of  the  white- 
ants  and  other  insects  renders  their  periodical  removal  a  matter 
of  unavoidable  necessity,  the  employment  of  cast  iron  appears 
to  be  a  natural  resource.  The  extensive  applicability  of  this 
material  in  the  construction  of  houses  and  Barracks,  in  a  tropical 
climate,  appears,  however,  to  be  somewhat  questionable. 
When  the  arrival  of  large  reinforcements,  during  the  late 
mutiny,  rendered  the  speedy  provision  of  extensive  temporary 
accommodation  for  European  Troops  a  matter  of  urgent  ne¬ 
cessity,  a  considerable  number  of  iron-framed  Barracks  were 
sent  out  from  England,  and  are  still  in  use  in  various  stations  of 
this  Presidency.  Each  was,  originally,  intended  to  accommo¬ 
date  a  company,  but  they  are  found  to  afford  sufficient  space  for 
about  sixty  men.  Their  sizes  appear  to  vary,  but  those  capable 
of  receiving  the  above  number  measure  about  180  feet  in  length 
by  40  in  breadth.  They  have  pent  roofs,  the  side  supports  be¬ 
ing  from  14  to  18  feet  in  height,  and  those  running  down  the 
middle  of  the  building  24  feet.  The  side  walls  are  filled  up 
with  masonry,  and  the  roof  is  generally  thatched  and  tiled — ■ 
verandahs  can  be  added  at  the  sides.  It  was  feared,  from  the 
first,  that  these  buildings  would  prove  extremely  hot.  It  is 
now  stated  that  the  iron  becomes  heated.  Whether  this  would 
be  the  case  if  care  were  taken  to  make  the  buildings  consider¬ 
ably  wider  and  loftier,  to  build  the  side  supports  completely 
into  the  walls,  and  to  adapt  them  for  the  support  of  a  well- 
constructed  double  roof,  is  a  question  worthy  of  being  practi¬ 
cally  tested. 

Hitherto,  Iron,  as  the  principal  material  of  habitations,  has 
been  much  objected  to  by  sanitary  authorities.  Dr.  Pickford 
attributes  the  unhealthiness  of  Iron  houses,  in  a  great  mea¬ 
sure,  to  the  absence  of  all  diffusive  interchange  through 
their  absolutely  impervious  walls.  Lord  Panmure’s  Committee 
remarked  upon  certain  huts,  constructed  of  corrugated  iron, 
which  were  used  for  the  reception  of  the  sick  at  Balaclava, 
that,  on  account  of  its  conducting  power  for  heat,  Iron  is  a 
bad  material  for  the  purpose,  whether  used  for  walls  or  roofs. 
It  is  sure  to  become  over-heated  by  the  sun’s  rays,  in  sum¬ 
mer,  and  to  be  cold  in  winter ;  and  is,  at  all  times,  subject  to 


HEALTH  OF  EUROPEAN  SOLDIERS  IN  INDIA. 


420 


those  sudden  variations  of  temperature,  between  day  and 
night,  which  are  so  injurious  to  health.* 

Floors. — The  Bengal  Public  Works  Code  provides  that 
Barracks  should  be  paved  with  Flag  Stones,  where  the  materi¬ 
al  can  be  obtained  at  a  reasonable  cost.f 

The  Flags,  used  in  Bengal,  are  usually  of  Chunar  Stone. 
Burdwan  Stone  has  been  recommended,  of  late  years,  as  a 
material  less  absorbent  of  moisture.  Some  of  the  Public  Build¬ 
ings,  at  Saint  Thomas's  Mount  and  Madras,  are  floored  with 
Granite  (Greenstone) .  Good  Slates  for  flooring  are  procurable 
in  the  Punjaub.  In  the  Straits,  China  Tiles  form  an  admirable 
flooring. 

In  some  few  temporary  Barracks,  beaten  earth  is  the  only 
floor.  Large  and  strong  Encaustic  Tiles  are  very  well  suited 
for  Barracks  in  India.  Some,  of  excellent  quality,  have  been 
found  in  the  ruins  of  the  ancient  city  of  Gour.  Our  ances¬ 
tors  of  the  middle  ages,  doubtless,  borrowed  their  use  from 
the  Saracens.  Three  years  ago,  Dr.  Hunter  was  endeavouring 
to  introduce  their  manufacture  in  his  School  of  Industrial 
Art  at  Madras.  The  instances  must  be  rare  in  which  paving 
tiles  cannot  be  procured.  These,  as  well  as  bricks  with  which 
the  floors  of  several  Barracks  in  the  country  are  laid,  are  much 
objected  to  as  wearing  irregularly  and  as  allowing  of  the 
lodgment  of  dirt  and  moisture.  A  thoroughly  water-tight 
cement  appears  to  be  still  a  desideratum  in  paving  our  Bar¬ 
racks,  &c.  Generally,  the  floors  of  Barracks  should  only  be  kept 
constantly  swept — but  they  must  be  washed  occasionally; 
and,  then,  the  lodgment  of  dirt  and  moisture  in  the  in¬ 
terstices,  and  even  beneath  the  quarries,  is  a  recognised  source 
of  disease. 

The  ordinary  flooring  of  habitations,  in  Bengal,  is  of  ter¬ 
race-work,  i.  e.  of  soorkie  (coarsely  pounded  brick)  and  lime 
beaten  by  hand-work,  into  a  solid  concrete,  and  plastered  with 
lime.  In  the  Upper  Provinces,  beaten  kunkur  (nodulated  lime¬ 
stone,)  is  extensively  used.  Unless  matted — an  arrangement 
which  is  impracticable  in  Barracks — terraced  floors  are  al¬ 
ways  dusty,  (whence  ophthalmia  has  been  thought  to  arise) — • 
and  soon  wear  into  holes  ;  on  this  account  the  Public  W orks 
Code  enjoins  that  these  floors,  if  much  worn,  should  not  be 


*  Report,  p.  136. — We  have,  however,  no  reason  to  fear  that  these 
objections  would  attach  to  the  employment  of  well-devised  iron  frames 
for  temporary  Barracks  in  India. 

f  Chap.  viii.  Sec.  2. 
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repaired,  but  should  be  entirely  renewed  or  be  replaced  by  flag 
stones.* 

In  the  Hills,  several  of  the  Convalescent  Depots  have 
boarded  floors.  In  the  Plains  these  are  very  costly ;  but,  of 
late,  their  more  general  introduction  in  Barracks  has  been 
very  strongly  recommended. 

Asphalte  is  used  for  floors  in  some  public  buildings  in  Cal¬ 
cutta.  That  which  I  have  seen  is  liable  to  become  soft  in  the 
hot  weather,  and  to  receive  the  impressions  of  the  feet  of  cots, 
&c.  Most  lower  rooms  in  Bengal  have  their  floors  dammered — 
i.  e.  payed  with  a  mixture  of  pitch  and  sand,  which  generally 
answers  its  purpose,  in  excluding  damp,  pretty  effectually. 

Roofs. — Under  this  head  it  is  laid  down,  in  the  Public 
Works  Codef  that, — “  Care  must  be  taken,  in  designing  roofs, 
to  determine  the  scantling  of  the  timbers  and  the  sectional 
area  of  the  iron-work  by  close  calculation  of  the  weight  to 
be  borne,  or  strain  to  be  resisted,  by  each  part. 

“  Thatched  roofs  are  to  be  considered  absolutely  and  universally  prohi¬ 
bited  except  only  in  cases  of  buildings  of  small  importance,  quite  of  a 
temporary  character,  and  removed  from  other  buildings.  This  prohi¬ 
bition  should  be  held  to  apply  to  all  sorts  of  thatching  material,  whether 
grass,  reeds,  palm  leaves,  or  whatever  it  be. 

Where  thatched  roofs  exist  in  permanent  buildings,  the  earliest  op¬ 
portunity  should  be  taken  of  thoroughly  replacing  them  by  some  less 
inflammable  covering. 

Meanwhile,  however,  where  thatched  roofs  exist,  in  permanent  or  im 
portant  buildings,  and  where  they  cannot  be  immediately  replaced  by 
less  inflammable  materials,  the  Chief  Engineer  of  every  province  should 
be  required  to  adopt,  as  soon  as  possible,  the  device  of  tiling  over  the 
thatch  (removing  thatch  altogether  from  the  reach  of  a  man’s  hand 
near  the  eaves)  wherever  the  building  or  the  timber  of  the  roof  will 
bear  it ; — or,  otherwise,  of  doing  the  best  he  can  to  reduce  the  risk  of  fire 
from  accident  or  design. 

In  most  situations  in  India,  Tiles  are,  on  the  whole,  to  be  preferred 
to  all  other  materials  for  covering  a  roof.  Practically,  there  is  as  little 
risk  from  fire  as  in  a  pucka  (brick  and  lime  masonry)  roof.  Where 
tiles  are  used  for  roofing  buildings  to  be  inhabited  by  Europeans,  it  will, 
however,  be  quite  necessary  to  provide,  specially,  for  proper  protection 
against  the  sun.  This  can  always  be  done  by  having  some  inner  casing 
below  the  tiles,  such  as  a  lath  and  plaster  ceiling.  A  ceiling  made  so 
,as  to  rest  on  the  tie-beams  of  a  trussed  roof, — not  suspended  to  it,  as 


*  Dr.  Arnott  says — “  the  Barrack  floor  should  always  be  flagged.' 
No  material  but  stone  will  stand  the  thick  iron-heeled  shoe  of  the  sol¬ 
dier  ;  mohrusee  and  chunam  are  soon  broken  up,  and  quickly  get  out  of 
repair,  and  to  keep  such  a  floor  neat  and  comfortable,  is  quite  impossible.” — 
Fifteen  years  ago,  most  of  the  European  Barracks  in  the  Madras  Presi¬ 
dency  were  of  terraoe  work  or  brick — chunammed. 
f  Chap.  viii.  Sec.  2,  Para.  8,  and  Supplement  page  7. 
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is  usual  in  English  houses, — would  be  likely  to  answer  every  purpose.  In 
temporary  buildings,  mats  and  many  other  devices  might  be  made  avail¬ 
able  instead  of  lath  and  plaster,  the  object  being  to  have  a  ceiling,  pro¬ 
tected  from  the  rays  of  the  sun,  over  the  apartment  occupied  by  the  men , 
and  a  considerable  stratum  of  air  between  it  and  the  outer  roof  ” 

The  words  here  given  in  italics  embody  the  principle  upon 
which  the  roof  of  every  habitation,  in  tropical  countries,  should 
be  constructed.  A  roof  of  solid  materials,  however  thick,  will 
always  conduct  heat  and,  therefore,  cannot  exclude  it.  The 
proper  structure  is  a  double  roof  enclosing  a  layer  of  air  or 
other  non-conducting  medium.  In  fact,  every  house  and 
Barrack  builder  in  India,  should  have,  constantly  in  mind,  the 
principle  upon  which  fire-proof  safes  and  ice  chests  are  con¬ 
structed. 

Mr.  Julius  Jeffreys,  a  most  reliable  authority  upon  ques¬ 
tions  of  this  kind,  strongly  advocates  the  introduction  of 
double  roofs  for  Indian  Barracks ; — the  outer,  he  says,  may  be 
a  high-pitched  one  of  grass,  such  as  is  usual,  and  the  inner 
a  roof  parallel  to  it  at  a  distance  of  a  yard,  or,  it  might  be, 
though  not  so  well,  a  ceiling  on  mats  simply  overlaid  with 
grass  or  straw,  and  suspended  from  the  rafters  and  tie- 
beams  of  the  outer  roof.  Between  them,  a  free  way  should 
be  given  for  a  current  of  air  to  pass  horizontally  when  pressed 
by  wind,  or  vertically,  through  chimneys  in  the  upper  roof, 
when  relying  on  its  own  buoyancy  for  motion.  This  current  is 
needed  as  an  ever- watchful  convector  of  the  heat,  which  will 
steal  its  way,  in  treacherous  quantity,  through  every  single 
roof,  and,  if  not  thus  carried  away  by  convection,  come 
radiated  down  by  the  willing  roof  (the  material  of  which  is 
so  adept  a  radiator)  to  mar  the  coolness  below.  The  samo 
amount  of  material  that  is  often  put  into  the  present  roof 
would  suffice  for  both,  though  more  ought  to  be  allowed,  and 
would  prove  doubly  effective.” 

Mr.  Jeffreys  adds  that — “  With  respect  to  the  lower  roof,  or 
straw  ceiling,  it  might  be  well  to  stretch  a  white- washed  cloth 
over  it;  it  would  prevent  a  hot  wind,  which  was  blowing 
through  above  it,  from  penetrating  the  loose  structure  of  the 
straw,  and  thus  overruling  its  slow  conductive  virtue.  If 
there  were  a  cloth,  also,  covering  the  under-surface,  it  would, 
of  course,  be  an  additional  though  minor  advantage.” 

Apart  from  the  risk  of  fire,  roofs  of  the  various  kinds 
of  thatch,  used  in  India,  afford,  when  sufficiently  thick, 
very  good  protection  to  temporary  buildings,  and  are  much 
employed.  At  the  commencement  of  the  rains,  they  are  apt 
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to  leak  a  little,  the  material  being  dry;  but,  when  the 
outer  layer  has  once  become  saturated,  the  leakage  ceases. 
Mud  roofs  are  employed  in  some  temporary  buildings.  These 
are  seldom,  if  ever,  water-tight,  but  are  much  cooler  than  those  of 
terrace  work.  In  the  Hills,  where  wood  is  plentiful,  shingle 
roofs  answer  well.  Most  permanent  buildings,  in  Bengal,  have 
roofs  of  terrace  work,  similar  to  the  floors  already  described. 
Across  the  large  beams,  which  form  the  joists,  are  placed 
wooden  battens — about  a  foot  apart — over  these  are  laid 
thick  flat  tiles,  upon  which  a  stratum  of  brick  or  kunkur 
cement  is  beaten  down.  Pent  roofs  may  also  be  constructed 
in  this  manner.  Terraced  roofs  conduct  heat  far  too  freely ; 
they  ought,  therefore,  invariably,  to  be  double. 

Plan  of  Barrack  Buildings. — So  long  ago  as  1842,  Mr. 
Ranald  Martin  proposed  that  “  Standard  or  Model  Plans  be 
prepared  for  Barrack  and  Hospital  accommodation,  in  scale 
proportioned  to  certain  given  numbers  of  men,  and  suited  to 
the  various  climates  occupied  by  British  Troops.”  The  most 
cursory  observation,  he  remarked,  will  satisfy  us  that,  “  of  cer¬ 
tain  given  plans,  one  only  will  prove  excellent;  whereas,  now, 
all  over  the  British  Possessions  we  find  in  existence  every 
conceivable  plan,  ending  in  no  approved  or  fixed  plan  what¬ 
ever  ;  so  that,  in  fact,  that  which  ought  to  be  settled,  and  is 
very  capable  of  being  settled  by  regulation  is,  up  to  this  day, 
left  to  the  fancy  of  individuals.” 

To  arrange  and  complete  so  desirable  an  object,  Mr.  Martin 
suggested  that  a  Committee  of  Engineers  and  Medical  Officers 
be  assembled  in  London,  and  that  power  be  given,  in  further¬ 
ance  of  the  purposes  in  view,  to  call  in  evidence  such  persons 
as  may  be  supposed  to  possess  experience  and  a  knowledge  of 
the  subject* 

In  1858,  we  find  Mr.  Martin  obtaining  from  two  eminent 
Military  Engineers,  in  their  evidence  before  Mr.  Sydney  Her¬ 
bert's  Commission,  the  admission  that  such  standard  plans 
“  might  be  very  useful,”  and  “  would  be  of  the  greatest  ad¬ 
vantage. ”t 

I  have  now  before  me  nine  lithographed  Standard  Plans, — 
of  Barracks,  Hospitals,  Privies,  Urinaries,  Lavatories,  and  a 
Bakery, — all  for  European  Troops,  which  have  been  adopted 


*  Op.  Citat,  p.  420. 
f  Answers  3505-8  and  5234-38. 
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in  the  Bengal  Public  Works  Department.  The  earliest  of 
these  is  dated  December  1853.  Those  for  Barracks  are — 

“  Standard  Plan  of  a  Barrack  for  a  Company  of  European 
Infantry. 

Standard  Plan  of  a  Double-Storied  Barrack  for  Two  Com¬ 
panies  of  European  Infantry. 

Standard  Ground  Plan  of  a  Barrack  for  30  Married 
Men ,  on  one  floor.” 

In  India,  the  opinions  of  the  Medical  authorities  on  all 
points  regarding  the  structural  defects  and  requirements  of 
Barracks  are,  I  believe,  invariably,  received  with  the  most 
liberal  attention.  Still  the  many  self-evident  faults,  in  a 
sanitary  point  of  view,  which  nearly  all  our  Barracks  present, 
are  standing  evidence  of  the  necessity  for  an  order  under 
which  no  permanent  or  temporary  building,  for  the  accommo¬ 
dation  of  troops,  should  be  erected  until  the  plan  (if  differing 
in  any  way  from  a  standard  already  approved  of  by  the 
highest  Medical  Authority)  shall  have  been  reported  upon  by 
a  mixed  Committee  of  Engineer  and  Medical  Officers,  of 
whom  the  Superintending  Surgeon  of  the  Division  should 
always,  if  possible,  be  a  Member.* 

A  great  step  was  made  in  advance  when  Mr.  Sydney  Her¬ 
berts  Commission  recommended  that — “  In  future ,  before  a 
Barrack  is  built ,  the  advice  and  opinion  of  competent  Medical 
Officers  be  taken ,  both  as  regards  the  Site  and  Plan.”\ 

It  cannot,  of  course,  be  expected  that  Medical  Officers 
should  be  competent  to  interfere  in  the  general  and  strictly 
architectural  arrangements  of  military  buildings ; — but  every 
one,  who  knows  his  profession,  can  point  out  those  defects  in  a 
Barrack  or  Hospital  which  render  it  insanitary,  and  offer 
suggestions  which  would  tend  to  render  it  better  adapted  for 
the  health  of  the  inmates.  Upon  such  questions  as  these, 

*  This  has  been  urged,  at  Home,  and  has  been  met  with  opposition  by 
Officers  of  the  Royal  Engineers.  Vide  evidence  taken  before  the  Commis¬ 
sion  of  1858, — Answer  3510,  where  an  eminent  authority  remarks — “I 
should  consult  the  Medical  Officer  as  to  the  plan  of  a  Hospital,  but  not  as 
to  a  Barrack.” —  “  If  you  have  a  good  site  I  think  that  the  Engineer 
Officer  and  the  Military  Officer  are  quite  able  to  determine  on  the  plan  of  a 
Barrack,  without  any  assistance  from  Medical  men.”  “  I  would  not  con¬ 
sult  the  Medical  Officer  about  Ventilation  and  Drainage.  I  think  that  is  an 
Engineering  question.”  “  I  regard  them  totally  as  Engineer’s  questions.” 
We  have  displayed,  here,  the  remains  of  that  spirit  which  caused  Dr.  R. 
Hamilton  to  remark,  in  1787. — (The  Duties  of  a  Regimental  Surgeon 
considered ) — “  According  to  the  present  footing  on  which  Surgeons,  in  gene¬ 
ral,  stand,  they  cannot  be  half  the  use  they,  otherwise,  might  prove.” 
t  Page  lxxvi. 
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Medical  Officers  ought,  invariably,  to  be  consulted,  before  the 
faulty  structure  is  allowed  to  rise  above  the  ground,  and  men 
are  placed  within  it  to  prove  its  healthiness,  or  the  contrary  by 
the  gravest  of  all  tests, — that  of  living  and  dying  there. 

The  ordinary  plan  of  a  Barrack,  in  the  Bengal  Presidency, 
is  a  long  central  apartment  or  ward,  from  20  to  30  feet  wide — • 
having,  on  either  side,  a  narrower  enclosed  room,  or  “  Inner 
Verandah,”  as  it  is  called,  about  twelve  feet  wide,  running  its 
whole  length .  The  whole  building  is  surrounded  with  an  open 
piazza,  or  “  Outer  Verandah,”  ten  or  twelve  feet  in  width.  In 
some  Barracks,  the  central  ward  and  the  inner  and  outer  veran¬ 
dahs  have  each  its  separate  roof ; — in  others,  as  in  the  Barracks 
of  the  Queen’s  Regiment  at  Rawul  Pindee,  a  pent  roof,  with 
dormer  windows,  spans  the  whole  building, — an  arrangement 
which  is  considered  to  be  good,  as  obviating  leakage. 

In  some  buildings,  either  the  outer  or  the  inner  verandah 
is  dispensed  with.  All  medical  authorities  object  strongly  to 
this,  as  the  above  arrangement  is,  practically,  found  to  be 
the  only  one  that  effectually  protects  the  men  against  ex¬ 
cessive  heat. 

In  the  Standard  Plan  of  a  Barrack  of  European  Infantry  on 
one  Floor ,  the  building  occupies  a  space  measuring  414  by  80 
feet.  The  elevation  of  the  plinth  above  the  ground  is  3|  feet. 
The  outer  verandah  is  10  feet  wide  and  14  feet  9  inches 
high.  The  width  of  the  inner  verandah  is  12  feet,  and  its 
height  16  feet  9  inches.  The  roof  of  each  verandah  is  flat, 
with  a  slight  slope  outwards.  There  are  four  wards  running 
down  the  centre  of  the  main  building,  the  height  of  the 
walls  of  which,  to  the  eaves,  is  24  feet.  Each  of  these  wards 
measures  72  feet  in  length  by  24  in  width,  the  middle  wards 
are  covered  by  a  pent  roof.  At  one  end,  the  middle  wards 
and  inner  verandahs  give  place  to  six  apartments,  occupied 
as  Sergeants*  rooms,  and  as  store  and  water  rooms.  At  the 
other  end  a  Reading  Room,  measuring  52  X  16,  traverses  the 
whole  width  of  the  interior ;  and,  exterior  to  this,  are  four 
rooms, — three  for  Sergeants,,  and  a  water  room. 

The  mess  tables  are  placed  in  one  of  the  inner  verandahs — 
Each  of  the  four  centre  wards  contains  16  cots  and  eight  more 
cots  occupy  the  corresponding  part  of  the  inner  verandah 
on  the  other  side.  Each  man,  in  the  Barrack,  therefore,  occu¬ 
pies  2592  cubic  feet  of  sleeping  room,  and  108  feet  of  super¬ 
ficial  space. 

This  arrangement  of  an  Indian  Barrack,  in  central  wards 
and  outer  and  inner  verandahs,  appears  to  be  nearly  the  best 
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that  can  be  adopted,  with  reference  to  the  climate.  In  many 
Barracks,  structural  defects  and  bad  internal  arrangements 
have  gone  far  to  vitiate  this  good  arrangement.  Thus  the  outer 
verandahs  have  not,  as  they  always  ought  to  do,  surrounded  the 
whole  building,  or  they  have  been  either  too  shallow  or  too 
high — thus  failing  to  exclude  heat  and  admitting  glare,  or  they 
have  been  too  low,  interfering  with  ventilation,  and  rendering 
the  interior  of  the  buildings  dark.  Outer  verandahs  should 
never  be  less  than  twelve  feet  wide.  The  Madras  Medical 
Board’s  Topographical  Reports,  published  seventeen  or  eighteen 
years  ago,  show  that  shallow  verandahs,  five  or  six  feet  in  width, 
were,  then,  among  the  chief  defects  in  the  European  Barracks 
of  that  Presidency.  Again,  where, — as  has,  until  lately,  been 
the  case, — considerable  portions  of  the  outer  verandahs  have 
been  screened  off  as  bathing  places,  and  where,  in  the  absence  of 
proper  separate  accommodation,  married  families  have  been 
located  in  the  inner  verandahs, — the  arrangement,  as  rendering 
thorough  perflation  of  the  building  impossible,  becomes  one  of 
the  worst  that  can  be  conceived. 

It  will  be  noticed  that,  in  the  Standard  Plan  for  a 
Company  of  European  Infantry,  one  of  the  inner  veran¬ 
dahs  has  been  set  apart  as  a  mess  room.  This  was  an 
advance  in  the  right  direction ;  but  more  has  been  effected 
of  late.  Recently,  the  enquiries  of  Mr.  Sydney  Herbert’s 
Committee  have  shown  the  advisability  of  providing  a  large 
Day  Room  in  every  Barrack.  (It  must  here  again  be  noticed 
that  the  Bengal  Standard  Plan  of  a  Barrack  for  a  Company, 
dated  November  1857,  gives  a  “  Reading  Room,”  measuring 
52  X  16  feet).  Colonel  the  Honorable  James  Lindsay  strongly 
advocated,  in  his  evidence  before  the  Commission,*  the  setting 
apart  of  an  extra  room  for  every  one  or  two  companies,  or  of 
a  large  room,  attached  to  a  Barrack,  where  the  men  may  be 
enabled  to  sit  and  read,  or  play  at  draughts,  or  enjoy  themselves 
and  smoke ;  and  insisted  that,  when  they  are  confined  to  one 
ward  all  day,  they  have  very  little  room  to  walk  up  and  down — 
there  being  a  row  of  tables,  up  the  centre,  and^a  row  of  beds 
on  each  side.f  In  French  Barracks,  the  men  eat  in  their  Bar¬ 
rack  room  upon  their  beds,  or  anywhere. J  The  Commis¬ 
sioners  strongly  urged  that, — as  the  men,  in  our  English  Bar¬ 
racks,  are  compelled  to  take  all  their  meals  in  their  Barrack 
rooms,  and  to  spend  many  hours  of  the  day  in  them, — the 


*  Answers,  1875-87. 
f  Answer  5021.  £  Answer  4130. 
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thorough  purification  of  these  apartments,  before  the  return 
of  nio-ht,  is  almost  impossible.  The  Barrack  Committee  had, 
previously,  recommended  the  establishment  of  a  Day  Room 
in  Barracks.  They  considered  that  “  The  custom  of  taking  his 
meals  in  the  same  room  in  which  he  sleeps  is  productive  of  a 
want  of  cleanliness  in  that  room,  and  is  calculated  to  retard 
the  growth  of  those  improved  social  habits  which  an  in¬ 
creased  attention  to  his  moral  and  physical  wants  will  engen¬ 
der  in  the  private  soldier.”  The  Commission,  however,  added 
that  some  doubts  had  been  expressed  by  witnesses,  whom 
they  had  examined,  as  to  whether  the  men  would  find  any 
use  for  them,  or  prefer  them  to  the  Barrack  room  in  which 
they  sleep  ! 

In  the  Bengal  Presidency,  several  of  the  newer  Barracks 
have  been  arranged  in  such  a  manner  that  the  sleeping 
wards  and  the  mess-room  are  separate.  Brief  sketches 
of  the  structural  arrangements  of  one  or  two  of  these  will 
suffice. 

The  new  European  Barracks,  at  Umritsur,  have  been  describ¬ 
ed  bv  Inspector  General  Campbell  Mackinnon  and  Assistant 
Surgeon  L.  Maclean.  Each  Barrack  is  intended  to  accom¬ 
modate  a  Company.  Instead  of  the  long  hall,  containing  two 
rows  of  beds,  as  in  the  Barracks  commonly  in  use,  there  are 
two  halls  running  side  by  side,  under  the  same  roof — each 
containing  two  rows  of  beds,  and  with  a  centre  wall,  running 
down  the  middle,  common  to  both.  This  centre  wall  is  pierced 
with  lofty  arched  doorways,  so  that  the  two  Halls  freely  com¬ 
municate  with  each  other,  allowing  of  thorough  ventilation. 
Across  the  centre  of  the  building,  and  occupying  its  entire 
width,  is  a  large  Mess  Room,  and,  beyond  this  again,  are  two 
halls  similar  to  those  on  the  other  side.  At  each  end  of  the 
building  are  Reading  Rooms  and  four  Sergeants’  quarters  and 
Mess  Room ; — these,  like  the  soldiers’  Mess  Room,  run  across 
the  building  and  project  some  way  on  either  side.  A  verandah, 
421 J  feet  in  length,  10  feet  in  height,  and  10  in  width,  runs 
round  the  whole  building,  with  the  exception  of  the  Mess 
Room  which,  from  its  great  length,  takes  in  the  width  of  the 
verandah  on  each  side.  Each  of  the  four  sleeping  wards  is 
calculated  to  accommodate  25  men.  These  wards  are  88 
feet  in  length,  22  in  breadth,  and  21  in  height,  each  inmate 
has,  thus,  upwards  of  1,600  feet  of  cubic  space  allowed  him. 
Each  ward  is  well  lighted  and  ventilated  by  side  windows 
near  the  roof,  opening  on  a  central  pivot,  and  also  by 
a  sky-light.  The  central  Mess  Room  is  71  ^  feet  long, 
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20  feet  high,  and  21  wide,  and  opens,  by  four  large 
doors  on  either  side,  into  the  four  sleeping  wards.  This 
is  remarked  upon  as  being  a  great  improvement  upon  the 
old  arrangement  of  messing  in  the  verandahs  or  sleeping 
rooms.  Dr.  Mackinnon,  however,  clearly  shows  that  the 
plan  of  these  buildings  is,  in  several  respects,  faulty.  Besides 
the  facts  that  the  elevation  of  the  buildings  is  insufficient, 
the  height  of  the  plinth  being  only  a  foot  and  a  half,  and 
that  there  are  flat  mud  roofs — which  are  always  liable  to 
leak,  and  that  the  washing  rooms  are-  simply  enclosures  in 
each  verandah, — it  appeared  to  Dr.  Mackinnon  more  than 
doubtful  whether  the  Barrack  could  be  adequately  cooled 
by  tatties  in  the  hot  weather, — its  great  width  and  its 
diminished  length  offering  to  the  hot  wind  about  half  the 
number  of  doorways  found  in  Barracks  of  the  usual  con¬ 
struction. 

Barracks,  upon  a  better  plan,  have  been  erected  for  an  Euro¬ 
pean  Regiment  at  Bareilly.  Dr.  Mackinnon  describes  each 
barrack  as  being  calculated  to  accommodate  half  a  company. 
Running  transversely  across  the  centre  of  each,  and  dividing 
the  building  into  two  equal  portions,  is  a  spacious  mess-room 
where  all  nrnals  are  to  be  taken.  In  front  of  this  Mess- 
Room,  on  either  side,  is  a.  lofty  portico,  which  gives  a  finish  to 
the  appearance  of  the  building.  At  the  end  of  each  sleeping 
ward  are  two  sergeants’  rooms.  The  plinth  on  which  each 
barrack  is  raised  is  three  feet  in  height.  Verandahs,  all  round, 
12  feet  in  breadth,  protect  the  interior  from  heat  and  glare. 
A  row  of  windows  on  each  side,  opening  on  a  pivot,  fully 
light  the  building,  and  afford  the  means  of  freely  ventilating 
it.  There  is  also  roof  ventilation.  The  wards  are  lofty,  and 
it  is  estimated  that  the  amount  of  cubic  space,  within  the 
barracks,  for  each  individual,  is  1700  feet.  The  buildings  have 
pent  roofs  which  are  tiled.  Dr.  Mackinnon  considers  these 
Barracks  nearly  perfect,  and  sees  only  two  improvements  that 
could  have  been  made  on  them.  Though  24  feet  in  height 
to  the  eaves,  they  are  only  22  feet  in  width.  It  would  have 
improved  the  barracks  had  these  measurements  been  re¬ 
versed,  and  the  breadth  been  24  feet  and  the  height  22.  The 
space  between  the  doorways,  in  which  two  cots  are  intended 
to  be  placed,  is  only  6  feet  4  inches.  This  brings  the  cots 
too  close  to  each  other,  one  sleeper  must  almost  inhale  the 
other’s  breath.  It  would  have  been  better,  Dr.  Mackinnon 
suggests,  had  the  space,  between  the  door-ways,  been  eight 
feet  in  width.  A  wash-house  and  latrines,  of  the  standard 
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plans,  are  connected  with  every  two  barracks  by  a  covered 
gallery. 

Half  Company  Barracks,  upon  exactly  the  same  plan  as 
those  at  Bareilly,  are  being  constructed  at  Shahjehanpore ; — and 
others  at  Lucknow,  Seetapore,  and  Gondah,  upon  a  very  si¬ 
milar  design,  are  in  advanced  progress. 

The  general  plan  of  these  Barracks,  at  Bareilly  and  Shahje¬ 
hanpore,  certainly  appears  to  include  all  the  main  essentials  of 
good  accommodation  for  European  troops  in  this  country, 
except  that  greater  elevation,  upon  arches,  would  be  desir¬ 
able, — at  least  in  Lower  Bengal. 

The  Provision  of  Barracks  for  Married  Soldiers. 

This  question,  so  vitally  bearing  upon  the  Sanitary,  Moral, 
and  Social  Condition  of  the  Soldier,  is  still  new  in  Eng¬ 
land,  but  has  long  been  the  subject  of  experiment  in  India, — 
with  what  results,  as  regards  the  health  of  the  Women  and 
Children, — the  statistics  which  we  have  given,  at  the  com¬ 
mencement  of  this  article,  only  too  emphatically  demonstrate. 

Writing  scarcely  more  than  five  years  ago,  Lord  Carlisle 
remarked — “  Something  requires  to  be  done  in  making  pro¬ 
vision  for  lodging  the  wives  of  soldiers  allowed  to  have  them, 
who  are  six  in  every  hundred.  At  present,  they,  for  the 
most  part,  sleep  in  the  long  Barrack  rooms  with  the  rest  of 
the  men.,, 

We  learn,  from  the  report  of  Mr.  Sydney  Herbert's  Com¬ 
mission,  that,  in  1^58,  there  was  not,  in  England,  sufficient  ac¬ 
commodation  provided,  in  Barracks,  for  those  soldiers  who  had 
married  with  permission.  In  the  new  Barracks,  provision  was 
being  made  at  the  rate  of  six  per  cent. ;  while  three  per  cent, 
of  married  men  were  allowed  to  live  out  of  Barracks  upon 
an  allowance  of  2 d.  per  day.*  The  Commissioners  were 
strongly  impressed  with  the  insufficient  provision  made  in 
Barracks  for  married  soldiers.  By  a  return  of  Barracks  and 
Encampments  occupied  by  H.  M.  troops  on  the  1st  January 
1857,  it  appeared  that,  out  of  251  stations,  there  was  separate 
accommodation  provided  for  married  soldiers  at  only  20. 
“  At  Dover,  it  consists  of  rooms  12  feet  7  inches  long  by  7 
feet  broad,  and  7  feet  high,  affording  a  cubical  space  for  a 
whole  family  of  little  more  than  600  feet.  At  Woolwich,  a 
Staff  Serjeant,  with  his  wife  and  five  children,  sleep  and  live 
in  one  room,  in  which  all  the  household  labours  are  performed. 


*  Answers  4013-17. 
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In  the  casemates  at  Chatham,  the  over-crowding  is  greater, 
and  the  decencies  of  life  are  still  less  regarded/’* * * § 

Writing  in  1859,  Mr.  George  Godwin  observes, — “In  the 
lodging  houses  of  the  Metropolitan  poor,  the  strong  arm  of 
the  law  has  been  called  on  to  stop  the  demoralizing  practice 
of  over-crowding,  and  persons  who  allow  several  families  to 
live  promiscuously  in  the  same  apartment  are  now  liable  to 
fine  and  imprisonment.  In  the  houses  of  the  soldiers,  such 
arrangements  are  still  permitted  as  set  all  decency  at  defiance. 
One  room  is  insufficient  for  a  married  couple,  and  five  or  six 
children  ;  and,  where  only  one  room  is  provided,  a  partition 
should,  at  any  rate,  be  so  placed  as  not  to  interfere  with  the 
space ;  but,  in  Portman  Street  and  other  places,  this  does  not 
seem  to  have  been  thought  of;  and,  bad  as  is  this  arrangement 
for  the  Non-Commissioned  Officers,  there  is  worse,  as  regards 
the  privates,  who  are  lodged  two  or  more  families  in  one  small 
room,  with  no  other  separation  than  the  curtains  drawn 
round  the  bed.  Anything  more  demoralizing  or  destructive 
to  the  self-respect  of  men,  women  and  children  could  not 
well  be  imagined.  Nothing  can  stand  against  its  effects.*}* 

In  the  new  Barracks  at  Aldershot,  accommodation,  at  the  rate 
of  six  per  cent.,  is  being  provided  for  married  women.  The 
space  allowed  is  11  feet  by  10  for  each  couple.  Each  room  is 
separate,  and  has  a  small  oven  beside  the  fire-place.  J  In  those 
Barracks  where  separate  quarters  are  not  provided  for  tire 
married  people,  there  is  no  separation  from  the  married 
people  in  the  Barrack  room ; — they  have  sometimes  curtains, 
but,  in  some  regiments,  the  Commanding  Officer  will  not 
allow  them  to  keep  the  curtains  up,  except  during  the  night,  in 
order  to  have  a  circulation  of  air  in  the  room.  This  herding 
together  of  the  married  and  the  unmarried  is  as  much  disliked 
by  the  latter  as  by  the  former. § 

By  the  present  Bengal  Military  Regulations,  ||  the  number 
of  Soldiers’  Wives  to  be  permitted  to  reside  with  their  hus¬ 
bands  in  Barracks  is  not  to  exceed  12  per  cent.  This  limita¬ 
tion  extends  to  rank  and  file  only,  and  does  not  include  the 
wives  of  Non-Commissioned  Officers.^! 

*  Op.  Citat,  p.  81. 

f  Ibid,  page  18. 

X  Ans.  4094-8. 

§  Serjeant  Joshua  Sotheron’s  Evidence,  Ans.  5016-20. 

|)  Sec.  XI.  page  64.  G.  0.  P.  C.  No.  97,  of  7th  February  1851. 

Soldiers  who  may  marry  without  the  consent  of  their  Commanding 
Officers,  withheld  on  good  and  sufficient  grounds,  are  not,  under  any 
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I  am  not  well  acquainted  with  the  arrangements  which  are,  at 
present,  made  for  the  accommodation  of  Married  Families  in  the 
Madras  and  Bombay  Presidencies.  Formerly,  they  were  lodged, 
at  some  stations,  in  Barracks  very  ill  suited  for  their  health  and 
comfort ;  but,  generally,  they  were  placed  in  small  separate 
buildings  or  huts  called  Patcherries.  We  have,  already,  seen 
how  notorious  the  Bomb-proof  Buildings  in  the  Town  Bar¬ 
racks  at  Bombay,  in  which  the  married  people  were  lodged, 
became,  on  account  of  the  number  of  children  who  died  there. 
Dr.  F.  ArnotPs  account  of  the  miserable  accommodation 
afforded  in  the  Patcherries  of  that  Presidency  (in  1854)  is 
very  striking.  He  writes — 

“  Imperfect  and  uncomfortable  as  too  many  of  their  Barracks,  undoubtedly, 
are,  the  occupants  (single  men)  are  infinitely  bettor  off  than  the  m  ir- 
ried  people.  The  Patcherries,  placed  on  each  flank  of  a  range  of  Barracks, 
are,  too  often,  most  mean,  uncomfortable  and  unseemly  appendages.  What¬ 
ever  is  the  amount  of  consideration  shown  for  the  health  and  comfort  of 
unmarried  soldiers,  as  regards  barrack  accommodation,  it  is,  generally 
speaking,  extended  to  a  very  limited  degree  to  the  married  men  and  their 
families,  and  the  high  rates  of  mortality  which,  everywhere,  prevail 
amongst  the  women  and  children  of  a  Regiment  are,  in  some  measure,  to 
be  attributed  to  this  cause.  In  the  improved  Barracks  lately  erected  or 
now  in  course  of  erection,  I  presume  the  cost  of  accommodation  for 
each  soldier  is  not  under  Rs.  400,  but  Rs.  20  is  all  that  is  allowed  for 
each  married  man  which,  even  by  assistance  from  the  regimental  fund, 
fails  to  make  him  comfortable.  They,  consequently,  occupy  small,  con¬ 
fined,  miserable  huts ;  the  walls  of  rough  stone,  or  mud,  and  the  roof  of 
indifferent  chupper,  which  very  inadequately  protects  them  and  their 
families  from  the  weather.  These  huts  are,  indeed,  so  ill  built,  that  it  is 
no  unusual  thing  to  see  parts  of  the  walls  give  way,  at  the  beginning  of 
each  monsoon,  and  thus  they  are  scarcely  safe  to  live  in.  They  are  so  con¬ 
fined  that  a  man  with  children  has  barely  space  either  to  move  about  or 
lie  down.  They  are  so  low  that,  to  heighten  them,  the  floors  have  to  be 
dug  out,  and,  thus,  the  rain  which  falls  from  -the  eaves  soaks  in  and 
oozes  up  through  the  low  mud  floor ;  and  not  only  makes  every  thing 
inside  wet  and  damp,  but  endangers  the  health  of  the  inmates ;  whilst, 
again,  at  other  seasons,  the  hut  is  so  close  and  hot  as  to  be  scarcely 
habitable.  The  health  and  comfort  of  the  married  men  and  their  fami¬ 
lies  urgently  require  that  they  should  receive  a  greater  amount  of  con¬ 
sideration,  and  that  habitations  more  nearly  corresponding  with  those  of 
the  unmarried  soldier  should  be  erected  for  them.  I  might  add  that 
mere  uniformity  of  appearance  demands  that  barracks, — in  conformity 
with  the  other  barracks,  but  properly  sub-divided  for  decency  sake,  with 
at  least  two  rooms  for  each  family, — should  take  the  place  of  detached  huts. 


circumstances,  to  be  allowed  accommodation  for  their  wives  in  Barracks, 
or  to  receive  subsistence  money  for  them,  or  to  participate  in  any  of  the 
advantages  granted  by  the  Regulations  to  married  soldiers,  and  no  per¬ 
mission  to  sleep  out  ot  Barracks  or  Camp  is  to  be  granted  to  such  soldiers. 
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The  mortality  amongst  the  women  is  as  high  nearly  as  0  per  cent.,  and, 
amongst  the  children,  nearly  7  per  cent. ;  it  seems  probable,  I  think,  that 
much  of  this  high  rate  of  mortality  may  be  ascribed  to  the  indifferent 
manner  in  which  they  are  protected  from  the  elements.” 

The  above  rates  only  represent  the  mortality  in  the  Bombay 
Fusileers  during  a  period  of  eight  years.  We  have,  already, 
seen  that, — during  three  years,  between  1852-3  and  1854  5, — ■ 
the  mortality  rates,  throughout  the  Bombay  Presidency,  were 
30*5  for  Women  and  7 O' 7  per  1000  for  Children. 

It  appears  that,  in  the  Bombay  Presidency,  considerable 
improvement  has  been  made,  of  late,  in  the  means  of  accom¬ 
modating  the  married  soldiers, — at  least  in  some  of  the  Bar¬ 
racks.  In  his  evidence  before  the  Army  Sanitary  Com¬ 
mission,  Sir  John  Hall  stated  that,  when  he  was  last  at 
Hyderabad,  in  Scinde,  he  lived  in  a  private  soldier’s  rooms ; 
they  had  just  been  finished.  Every  married  soldier  has  two 
rooms,  a  kitchen,  a  wash-house,  and  a  privy.  “  There  is 
no  Subaltern  Ollicer  in  Great  Britain  so  well  provided  with 
quarters  as  the  married  soldier  at  Hyderabad,  in  Scinde.”* 

The  Madras  Medical  Reports,  of  fifteen  years  ago,  afford 
us  many  painful  illustrations  of  the  influence  which  bad 
dwellings  exercised  in  producing  the  high  rates  of  mortality 
which  then  prevailed  ainong  the  Barrack  Women  and  Children 
at  several  stations  in  that  Presidency. 

At  Bangalore ,  the  mortality  rate,  between  the  years  1829 
and  1838,  among  the  Women,  was  30*73  (Hussars)  and  34*40 
(Infantry).  Among  the  Children  of  the  Hussars  it  was  62*86, 
among  tliose  of  the  Infantry  it  was  108  per  mille.  Still 
Bangalore  enjoys  one  of  the  most  delightful  climates  in  India ; — 
but  it  then  had,  as  we  shall  presently  show,  the  more  than  coun¬ 
terbalancing  disadvantage  of  having  very  nearly  the  worst 
constructed  Barracks  and  the  worst  Conservancy  in  India — des¬ 
pite  the  fact  that  these  buildings  were  “  admirably  situated” 
on  elevated  ground  with  a  gentle  slope,  so  that  no  water  could 
collect  near  them.  We  are  not  told  much  about  the  Patcher- 
ries, — except  that  the  huts  for  the  married  soldiers  were  placed 
along  the  north  wall  of  the  Dragoon  Barracks,  and  that  “In 
rear  of  the  hospital”  were  “  the  regimental  bazar ”  (an  evil 
neighbourhood)  “  and  Patcherry,  the  latter  forming  nine  rows 
of  cottages,  for  the  married  soldiers.”! 

See  unde  rah  ad.  Was,  formerly,  the  most  unhealthy  station 
in  the  Madras  Presidency,  not  only  for  the  Men  of  the  Royal 


*  Answer  5539. 


f  Madras  Med.  Board’s  Reports,  1844. 
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Regiments  stationed  there,  hut  also  for  the  Women  and  Chil¬ 
dren.  Within  the  period  of  ten  years  above  noted,  the  Women 
died  there  at  the,  vve  believe,  almost  unexampled  rate  of  63*59, 
and  the  children  of  129*56  per  mille  per  annum  !  I  can  find 
nothing  definite  regarding  the  manner  in  which  these  un- 
fortunate  families  were  lodged — but,  as  no  separate  mention  is 
made  of  their  Patcherries,  it  appears  probable  that  they  inha¬ 
bited  the  Barracks  which  proved  so  deadly  to  their  husbands 
and  fathers.  We  are  told  that  the  Foot  Artillery  Barracks, 
which  were  far  healthier  than  the  Infantry,  were  intended 
to  contain  two  companies,  seven  per  cent,  of  whom  were 
supposed  to  be  married,  which  would  allow  each  individual 
the  very  insufficient  modicum  of  690  cubic  feet  of  air,  mak¬ 
ing  no  deduction  for  children.  In  1844,  however,  there  was 
only  one  compan}^  lodged  there,  and  several  men  with  fa¬ 
milies,  were  permitted  to  reside  in  the  Patcherry.  The  in- 
11  uence  of  this  monstrous  system  of  herding  together  single 
men  and  families  in  apartments  communicating  with  each 
other,  doubtless,  had  a  great  share  in  producing  the  disease — 
especially  the  intractable  Dysentery,  for  which  Secunderabad 
was  long  so  frightfully  notorious. 

Trichinopoly .  One  of  the  hottest  stations  in  India,  had 
a  mortality  rate,  during  the  ten  years  above  noted,  of  27*24 
among  the  Women  and  69*81  among  the  Children  per 
1000  annually.  The  Medical  Board’s  reports  show  that, 
in  1843,  “The  Patcherry,  or  Huts,  and  other  quarters  allot¬ 
ted  to  the  married  men  with  families,  of  whom  there  was 
generally  a  large  proportion,  were  defective  in  size,  comfort, 
and  ventilation ;  and  the  proportion  of  sick,  among  the  fa¬ 
milies,  from  these  causes,  was,  sometimes,  very  considerable.” 

In  his  Annual  Report  of  *H.  M.  54th  Regiment,  for  1833, 
Surgeon  C.  Hamilton  states*  that,  among  the  women  of 
the  Regiment  “  continued  fever  had  been  rather  prevalent, 
and,  most  probably  induced  by  exposure,  in  the  huts,  out¬ 
side  the  Barracks,  occupied  by  the  married  men.  Fifteen 
women  had  been  affected  with  ophthalmia  in  a  mild  form. 
Continued  Fever  had  been  common  among  the  children  and 
rather  fatal,  in  proportion  to  the  number  of  cases — nine  in 
thirty-nine  having  died;  which  could  scarcely  excite  sur¬ 
prise  while  the  children  were  permitted  to  run  about  the 
whole  day  in  the  sun,  and,  most  generally,  without  any  cover- 


*  Madras  Quarterly  Medical  Journal ,  January  1843. 
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ing  to  the  head.  Three  casualties,  from  Dysentery,  occur¬ 
red,  out  of  sixteen  admissions.  Ophthalmia  simplex  was  very 
common  among  the  children  of  the  Regiment  from  June  to 
October,  inclusive.” 

In  his  annual  report  of  this  Regiment,  for  1837,  (still  sta¬ 
tioned  at  Trinchinopoly) ,  Surgeon  Thos.  Stephenson,  M.  I)., 
states  that,  during  the  year,  “  Only  twelve  casualties  had  occur¬ 
red  among  the  children,  who,  like  all  of  the  same  class , 
born  and  reared  in  the  hot  low  parts  of  India ,  are  a  poor 
marasmic  race ,  and  very  seldom  attain  the  age  of  puberty . 

At  Saint  Thomas's  Mount , — generally  considered  a  healthy 
station,  we  are  told  that,  at  this  period,  the  Patcherries  con¬ 
sisted  of  streets  of  small  houses  on  the  base  and  sides  of  the 
Hill,  the  residences  of  married  men  or  others  who  had  families, 
and  who  were  allowed  the  indulgence  of  living  out  of  Barracks. 
The  number  of  deaths  of  European  men,  in  this  Canton¬ 
ment  during  six  years,  ending  1836,  averaged  27*89  per  mille 
out  of  an  aggregate  strength,  of  1721.  The  number  of  Euro¬ 
pean  women  who  died  was  35.  The  Births  of  European  chil¬ 
dren  were  382, — the  number  of  deaths  in  European  children 
could  not  be  accurately  ascertained,  many  not  having  been 
registered, — but  122  appear  in  the  table.  “  In  the  same  period , 
no  death  occurred  among  the  officers'  wives ,  and  only  two  officers' 
children  died,  both  from  dentition." 

It  is  added — “  The  wives  and  children  of  the  soldiers  suffer 
much  from  disease,  and  it  is  a  common  and  true  remark  that 
the  latter  seldom  attain  to  adult  age  in  this  climate,  and  such 
of  them  who  do,  never  present  the  robust  muscular  frame  of 
their  parents,  but  assimilate  more,  in  appearance  and  character, 
to  the  Eurasians ;  this  effect,  though  chiefly  attributable  to 
climate  and  imprudent  exposure,  is,  no  doubt,  partly  owing 
to  improper  diet ;  but,  whatever  the  causes  may  be,  the  de¬ 
generacy  is  but  too  obvious.” 

Elsewhere,  the  Madras  Boards  Reports  set  forth,  very  dis¬ 
tinctly,  an  important  point  to  which  allusion  has  already  been 
made  in  these  pages,  viz.  the  extreme  danger  which  attends 
t  ie  removal  of  Soldiers*  Children  from  a  temperate  climate  and 
placing  them  in  Indian  Patcherries  or  Barracks.  The  Board 
remarked — “  It  has  been  observed  that  children,  within  the 
first  year  of  their  arrival  in  this  country,  whether  from  Eng¬ 
land,  New  South  Wales,  or  the  Cape  of  Good  Hope,  but  espe¬ 
cially  from  the  latter  place,  become  emaciated,  suffer  from 
disordered  bowels,  and  fall  into  a  state  of  marasmus,  by  which 
many  are  cut  off.  The  Mesenteric  glands,  on  dissection,  are, 
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invariably,  found  hypertrophied  and  the  intestines  contracted  ; 
the  liver  also  is,  in  some  cases,  enlarged.” 

Bellary,  We  have  already  seen,  and  shall,  presently,  show 
further,  how  miserable,  unhealthy,  and  unsafe  a  lodging 
the  old  Barracks,  at  this  station,  afforded  to  the  Euro¬ 
pean  troops  posted  there.  For  Women  it  was  long  the 
unhealthiest  station  in  that  presidency,  except  Secun¬ 
derabad,  the  death  rate  being  63’ 5 9  per  mille  annually, 
The  Children’s  death  rate  was  65*72.  This  is  sufficiently 
accounted  for  in  the  reports  of  Surgeon  W.  Parry,  of  H. 
M.  4th  Regiment  of  Foot,  from  1837  to  1842.*  These  do¬ 
cuments  show  that  the  Women  and  Children  were  usually  vi¬ 
sited  much  more  severely  by  disease  than  the  men.  u  This,” 
the  Medical  Officer  added,  “can  scarcely  excite  surprise  when 
we  consider  their  irregular  habits  and  the  miserable  state  of 
their  dwellings  in  the  Patcherries,  where  they  are  neither 
protected  from  the  sun’s  influence  during  the  day,  nor  from 
the  cold  winds  which  prevail  at  night.  In  1841,  the  mortality 
among  the  Children  was  principally  caused  by  a  species  of 
choleroid  fever,  which  was  extremely  prevalent  among  them 
during  the  latter  end  of  September  and  beginning  of  October  ; 
and  it  was  of  so  fatal  a  character  that  scarcely  an  infant 
attacked  by  it  recovered.  Six  deaths  occurred  from  this  dis¬ 
ease.  The  remainder  died  chieily  from  dentition. — “  Through 
which  period ” — wrote  Mr.  Parry,  “  very  few  infants  are  able  to 
struggle ,  at  this  station .”  In  1842,  the  same  Medical  Offi¬ 
cer  reported  that  “  Disease  and  wretchedness  must  be  ex¬ 
pected  to  be  the  portion  of  these  two  unfortunate  classes, 
until  the  Government  shall  think  it  proper  to  take  them 
under  its  protection,  and  afford  them  better  accommoda¬ 
tion  than  their  present  wretched  miserable  Huts — in  which 
a  whole  family  of  five  or  six  individuals,  are  frequently 
cooped  up  in  the  small  space  of  about  six  feet  square.  Real¬ 
ly,  it  is  to  be  hoped  that  the  new  Barracks,  about  to  be 
erected  for  the  European  Regiment  in  the  Cantonment, 
will  be  sufficiently  ample  to  accommodate  the  married  sol¬ 
diers,  as  in  other  countries,  when  their  officers  are  able 
to  exercise  due  and  effective  control  over  them,  and  estab¬ 
lish  a  system  of  cleanliness,  good  order,  and  regularity  among 
them.” 


*  Madras  Quarterly  Medical  Journal,  April  1842  and  October  1843. 
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That  Government — (who,  from  first  to  last  in  India,  have 
never  spared  cost  in  providing1  for  the  health  of  their  troops) 
— have,  long  since,  succeeded  in  diminishing  the  evils,  thus 
brought  to  their  notice,  by  the  provision  of  better  lodgings 
for  Married  Families  in  Madras,  is  rendered  probable  by  the 
following  facts. 

Between  1829  and  1838,  the  general  death  rate  among 
the  Barrack  Women,  in  the  Madras  Presidency,  was  31*60 — 
or,  excluding  the  very  unhealthy  station  of  Secunderabad 
25*34  per  1000  annually; — between  1852  and  1855  the  gene¬ 
ral  rate  was  24*7.  During  the  former  of  these  periods, 
the  mortality,  among  Children,  was  89*62  or,  omitting 
Bangalore  and  Secunderabad,  54*37  ; — during  the  latter,  it 
had  fallen  to  39*8  throughout  the  Presidency. 

In  Bengal,  until  of  late,  the  practice  has  been  to  place 
the  married  people  in  the  same  barrack  with  the  single  men. 

The  effects  of  this  arrangement, — in  a  building  construct¬ 
ed  in  such  a  manner  that  the  partitioning  off  of  any  section 
of  it  must,  inevitably,  spoil  the  ventilation  of  the  whole, — • 
may  be  easily  imagined. 

So  lately  as  1848,  the  Bengal  Medical  Board,  in  reporting 
upon  the  health  of  the  1st  Bengal  Fusileers,  at  Cawnpore, 
noticed  that  the  Superintending  Surgeon  had  taken  occasion 
to  remark  that  the  comfort  and  health  of  the  men  had  been 
materially  consulted,  recently,  by  the  construction  of  a  large 
plunge  bath,  but  that  the  women  of  the  Regiment  were 
subjected  to  real  discomfort  by  having  no  place  to  retire 
to  for  the  purpose  of  washing  or  bathing  themselves. 
This,  the  Board  remarked,  had  before  been  brought  under 
notice,  with  other  desiderata ,  and  they  would  again  earnest¬ 
ly  recommend  that  a  room,  at  the  corner  of  each  Barrack 
for  a  Company  or  Troop,  should  be  partitioned  off  from 
the  verandah,  for  the  use  of  the  women. — Should  the 
suggestion  which  they,  formerly,  submitted,  in  connection 
with  the  barracks  at  Umballa,  be  still  considered  inex¬ 
pedient, — that  is  to  say,  that  all  the  married  families  of 
European  Regiments  should  have  accommodation  erected 
for  them,  apart  from  the  Barracks — were  it  only  for  the 
sake  of  decency.  The  Superintending  Surgeon,  in  his  report 
of  the  Barracks  of  the  Fusileers,  stated  that  the  only  sepa¬ 
ration  that  existed  between  the  married  females  and  the  men 
in  the  Barracks,  was  an  open  trellis  work  of  bamboos, — and 
that  the  only  way  they  could  secure  an  approach  to  privacy, 
when  dressing  themselves,  was  by  hanging  part  of  their 
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clothes  on  this  bamboo  frame.  Any  other  partition,  in 
such  a  position,  was,  of  course,  inadmissible,  as  interfering 
seriously  with  the  ventilation  of  the  Barracks.* 

A  great  step  was  made  in  advance  when  Government 
ordered  that  “  Married  families  are  not  to  be  located  in  the 
verandahs  of  a  Barrack,  the  centre  rooms  of  which  are  occu¬ 
pied  by  single  men,”  and  that, — 

“  Where  there  are  no  separate  Barracks  or  other  buildings 
for  accommodating  the  married  men,  a  portion  of  a  Barrack 
should  be  partitioned  off  for  them,  the  extent  of  which  is  to 
be,  at  the  lowest  calculation,  1,000  cubic  feet  of  room  for  every 
man,  woman  and  child.”  f 

For  some  years  past,  accommodation  for  Married  Families,  in 
spacious  buildings,  entirely  apart  from  the  Unmarried  Soldiers, 
has  been  provided  in  nearly  the  whole  of  our  Military  stations 
in  Bengal.  The  internal  admeasurements,  &c.  of  these  will  be 
given,  in  a  tabular  form,  a  few  pages  further  on.  It  is,  however, 
a  matter  of  no  small  difficulty  to  lodge  the  married  people  of 
a  full  regiment,  serving  in  a  tropical  climate,  under  a  single 
roof  in  such  a  manner  as  to  secure,  at  once,  Privacy,  due 
Supervision,  Cleanliness,  Conservancy,  Ventilation  and  Cooling. 

A  brief  sketch  of  the  Barrack,  lately  inhabited  by  the 
Married  families  of  the  1st  European  Bengal  Fusileers,  at  the 
Hill  Station  of  Dugshaie,  as  reported  upon  in  July  and 
September  last,  by  Inspector  General  of  Hospitals  Dr.  Campbell 


*  There  was  nothing  very  remarkable, — for  India, — in  the  amount  of 
sickness  and  mortality  which  prevailed  among  the  Barrack  Women  and 
Children  of  this  Regiment  during  the  year  in  question  ;  but  it  may  be 
useful  to  cite  the  Board’s  remarks,  on  this  point,  as  showing,  very  dis¬ 
tinctly,  that  their  principal  diseases  were  those  to  which  crowding  and 
ill-ventilation,  in  a  tropical  climate,  add  tenfold  malignity.  “  The 
average  number  of  European  Women  present,  during  the  year,  was 
64,  ol  whom  68  were  treated,  and  4  died.  Sixteen  were  treated  for  Re¬ 
mittent,  3  for  Continued,  and  3  for  Intermittent  Fever ;  12  were  treated 
for  Acute,  and  2  for  Chronic  Dysentery,  and  one  death  occurred  from  each 
form  of  the  disease.  The  other  two  casualties  took  place  in  child-bed, 
out  of  13  admitted.” 

“  The  average  number  of  Children  present,  during  the  year,  was  79TST, 
of  which  45  were  under  treatment,  and  17  died — 12  were  treated  for  re¬ 
mittent  fever,  and  2  died — 4  for  continued  fever,  and  1  died — 2  for  acute 
dysentery,  both  of  whom  died,  and  1  for  chronic  dysentery,  who  also  died. 
Of  11  cases  of  dentition,  4  died.  Of  2  cases  of  convulsions,  both  died, 
and  of  4  cases  of  marasmus  all  died.  The  other  casualty  was  from  an 
accident.” 

f  Bengal  Military  Regulations,  Sec.  xi.,  page  64,  paras.  61  and  62. 
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Mackinnon,  and  by  Superintending  Surgeon  Dr.  Bruce,  clearly 
sets  forth  several  of  these  difficulties.  There  are  two  of  these 
Barracks,  each  of  which  contains  11  sets  of  quarters  on  each  side 
of  its  length.  These  are  divided,  down  the  middle,  by  a  dark 
and  confined  passage  which  runs  the  full  length  of  the  build¬ 
ing.  This  corridor  is  about  10  feet  wide,  and  has  four  openings, 
communicating  with  the  roof,  for  ventilation.  None  of  the 
quarters — which  are  all  single  rooms,  have  fire-places.  They 
have  doorways,  leading  into  the  corridor,  but  no  doors ;  so 
that,  in  winter,  the  rooms  are  complained  of  as  being  bitterlv 
cold.  There  are  fire-places  in  two  corridors  which  cross  the 
breadth  of  each  building.  Each  room  has  a  window,  but  no 
means  of  exit  for  the  air  above.  When  the  windows  are 
closed,  the  only  means  of  ventilation  is  by  the  corridor,  and 
the  double  range  of  rooms  effectually  prevents  sufficient  per¬ 
flation,  from  whichever  side  the  wind  may  blow. 

Married  quarters,  in  double  ranges ,  are,  certainly,  a  great 
mistake,  especially  in  India.  The  cross  partitions,  unavoid¬ 
ably,  render  thorough  perflation,  from  end  to  end,  impossible, 
and  the  doors  of  the  several  quarters,  which  are  essential  to 
comfort  and  due  seclusion,  prevent  the  prevailing  winds  from 
traversing  cross  ways, — the  greatest  possible  defect  in  a  build¬ 
ing  in  India. 

The  Standard  Ground  Blan  of  a  Barrack  for  30  Married 
Men ,  on  one  floor ,  prepared  in  the  Office  of  the  Public  Works 
Department,  in  November  1857,  gives  a  length  of  43*3  feet,  in¬ 
cluding  the  verandah.  The  breadth  is  45  feet.  Each  of  the 
30  quarters  which  it  contains  consists  of  two  rooms.  The 
larger  of  these  measures  18  feet  by  12,  and  is  20  feet  high, 
its  centre  being  immediately  under  the  ventilator  in  the 
ridge.  The  others  measure  12  by  12  feet,  and  14  feet  to 
the  eaves.  Running  the  whole  length  of  the  building,  on 
one  side,  and  extending  round  either  end,  is  a  verandah  ten 
feet  wride.  The  plan  provides  for  the  construction  of  an  8 
foot  verandah  on  the  other  side  of  the  building ; — this,  how¬ 
ever,  will  not  be  added  without  special  orders.  The  pent  roof 
spans  the  whole  building,  including  the  verandahs.  The  ele¬ 
vation  of  the  plinth  is  4J  feet. 

This  is  an  excellent  plan,  admitting  of  thorough  transverse 
perflation  In  a  sanitary  point  of  view,  however,  it  appears 
susceptible  of  improvement.  The  building  should  have  an 
elevation  of  at  least  seven  feet,  standing  on  pillars  or  arches. 

The  additional  outer  verandah  should  always  be  allowed, 
and  should  be  12  feet  wide ;  the  smaller  rooms  communi- 
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eating  with  it  by  a  lofty  door.  The  verandah,  on  the  opposite 
side,  should  have  a  width  of  18  feet.  This, — being,  outwardly, 
protected  by  jhaumps  and  chicks,*  and  being  furnished  with 
swings,  a  couple  of  spring  boards,  a  few  stout  rocking  horses 
and  the  like, — would  form  an  excellent  play  room  for  the 
children,  and  place  of  exercise  for  the  adults.  To  prevent 
accidents,  and  to  debar  the  children  from  straying  out  in 
the  sun,  the  outer  side  should  be  protected  with  a  railing, 
live  feet  high,  without  any  break.  The  verandahs,  all  round, 
should  have  a  row  of  dormer  ventilators,  each  corresponding 
with  a  free  circular  opening  high  up  in  the  wall  of  the  quarter 
opposite.  Instead  of  party  walls,  the  partitions  of  all  the  rooms 
should  be  of  zinc  or  corrugated  iron,  perforated. 

The  partitions,  separating  each  set  of  apartments  from  the 
other,  should  be  only  ten  feet  high.f  Two  or  three  Therman- 
tidotes, — placed  at  the  necessary  elevation  at  one  end  of  the 
building,  and  worked  during  the  hot  and  close  weather, — would 
keep  the  whole  upper  atmosphere  of  the  interior  fresh  and 
pure.  Each  room  requires  a  punkah  ;  and,  in  the  Upper  Pro¬ 
vinces,  tatties  are  indispensible  during  the  hot  weather. 

The  difficult  question  of  the  Conservancy  of  Married  Quar« 
ters  must  be  considered  hereafter. 

The  Public  Works  Code  allows,  for  each  Married  Man,  one 
small  Table,  2  strong  Chairs,  2  Cots,  2  Boxes.  J 

*  These  latter  are  blinds,  made  of  split  bamboo  or  reeds,  and  generally 
lined  with  coarse  open-webbed  blue  or  green  country  cloth.  They  are  rolled 
up  at  night  and  in  wet  weather,  and  are  let  down  during  the  heat  and 
glare  of  the  day.  Under  existing  regulations,  they  are  only  allowed  for 
Hospitals.  Vide  Public  Works  Code,  Chap.  XX,  Section  4,  page  235. 

•f  Partial  partitions  between  the  quarters  have  their  self-evident  dis¬ 
advantages.  These  have  been  strongly  described  by  a  writer  in  the 
Bombay  Quarterly  Review,  for  July  1855,  who  remarks — “  Suppose  the 
case  of  a  woman  who,  on  her  arrival  in  this  country,  still  possesses  the 
finer  feelings  of  her  sex.  She  is  placed,  suppose,  in  barracks  at  Colaba, 
where  she  lives  in  the  same  room  with  numerous  other  families,  sepa¬ 
rated  one  from  the  other  by  a  matted  screen.  The  livelong  day,  she  may  be 
condemned  to  hear  the  gross  ribaldry  of  a  shameless  neighbour,  the  children 
learning  profanity,  whilst  touchingly  unconscious  of  guilt, — being,  as  the 
Oxford  Essa3'ist  writes,  “  Suckled  in  Sin  and  Catechised  in  Blasphemy,” 
<&c.  This  is  equally  true  and  lamentable;  but,  where  the  apartments 
are  completely  separated,  the  partitions  which  exclude  vital  air,  will  not 
protect  the  decent  mother  and  her  children  from  all  the  evil  influences 
of  which  our  Barrack  Viragos  are  the  pestilent  centres.  And  it  appears 
easier  and  better  to  rid  the  Barracks  entirely  of  these  wretched  crea¬ 
tures,  than  to  make  the  whole  building  unhealthy  in  a  vain  attempt  to 
separate  the  respectable  people  from  them. 

X  Chap.  XX.,  Section  IV.,  p.  234. 
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It  has  become  scarcely  needful,  in  the  present  day,  to 
insist  upon  the  necessity  for  the  utmost  liberality,  judge¬ 
ment,  and  care  in  attending  to  the  sanitary  condition  of  Bar¬ 
rack  Women  and  Children  in  this  country.  In  a  strictly 
military  point  of  view,  they  are,  unquestionably,  an  incum¬ 
brance  to  a  regiment ;  and,  on  this  ground,  there  are  still 
some  military  officers  who  strongly  advocate  the  discoun¬ 
tenancing  of  marriage  among  our  troops  ;*■ — and  it  is  not 
surprising  that  such  an  opinion  should  exist  when  Command¬ 
ing  Officers  find,  equally  in  India  and  in  England,  that — “  At 
present,  the  lowest  description  of  women  come,  eventually, 
on  to  the  strength  of  the  regiment,  and  misery  and  suffer¬ 
ing  among  the  married  people  is  the  consequence.**f 

We,  as  sanitary  reformers,  must,  however,  look  beyond  the 
evils  which,  naturally,  spring  out  of  the,  still  in  many  essen¬ 
tial  features,  lax  and  faulty  system  now  at  work,  to  the  good 
which  is  to  be  anticipated  from  the  success  of  the  efforts  which 
have  long  been  gaining  strength  to  surround  the  Married  Soldier, 
in  India,  with  the  comforts  of  a  decent  and  healthy  home. 
I  believe  that  the  first  valid  steps,  towards  this  end,  would 
be, — first  the  employment  of  due  care  in  selecting  none  but 
reputable  women,  of  cleanly  and  domestic  habits,  possessing, 
at  least,  the  rudiments  of  education,  instead  of  allowing  no 
small  proportion  of  the  strictly  limited  number  of  those  who 
are  permitted  to  accompany  recruits  and  Regiments  to  India, 
(twelve  per  cent.),  to  be  composed  of  the  most  degraded, 
slatternly,  and  ignorant  of  their  sex ;  J  and,  second — the  preven¬ 
tion  of  those  soldiers*  wives  who  have  children  from  coming  to 
this  country. 

The  second  of  these  proposals, — which,  I  believe,  has  never 
before  been  made, — may  appear,  at  first  sight,  to  be  harsh 


*  Vide  Army  Sanitary  Commissioners’  Report — evidence  of  Major  Ge¬ 
neral  Mansel,  K.  H. — Arts.  42G0.  “You  should  discourage  the  marriage 
of  soldiers  in  every  way,  as  it  causes  great  embarrassments  to  all  move¬ 
ments  of  troops ;  and  therefore,  I  say,  with  respect  to  an  answer  that 
was  given  by  the  last  witness,  as  to  having  buildings,  outside,  for  married 
soldiers,  it  would  be  an  encouragement  to  marriage,  and  it  would  em¬ 
barrass  you  beyond  anything  that  it  is  possible  to  conceive.  I  would 
not  do  anything  to  facilitate  the  marriage  of  soldiers.” 

f  Evidence  of  Major  General  Lawrence,  C.  B. — Answer  4014. 

X  The  rule  for  selection, — as  it  has  been  laid  down,  for  many  years  past, 
in  the  Queen’s  Regulations  and  Orders  for  the  Army, — is  very  strict.  “In 
making  the  selection  of  Women,  care  is  always  to  he  taken  that  those  of 
the  best  character ,  and  most  likely  to  he  useful  to  the  troops  are  first 
chosen." 
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in  character.  I  am  convinced,  however,  that  its  working' 
would  prove  most  beneficial.  Statistics  and  the  general  ex¬ 
perience  of  medical  officers  combine  to  show  that  children, 
born  in  England,  are  only  brought  to  India  and  placed  in  our 
Barracks  to  die.  Well  managed,  infants,  born  in  Barracks, 
have,  undoubtedly,  a  better  expectation  of  life. 

We  alluded  to  this  most  important  question,  early  in  this 
article.  It  is  much  to  be  regretted  that  we  have  no  extensive 
data,  showing  the  general  decrement  of  life  which  obtains  among 
the  Children  of  Regiments  during  the  five  years  which  im¬ 
mediately  follow  their  landing  in  India.  This  is  a  subject 
which  should  engage  the  attention  of  every  Regimental  Sur¬ 
geon,  in  this  country,  until  its  results  shall  have  been  reduced  to 
demonstration.  The  following  table,  showing  the  mortality 
in  three  very  fine  and  well-found  Emigrant  Ships  which  have 
recently  brought  the  Women  and  Children  of  H.  M.  Regi¬ 
ments  to  Calcutta,  is,  at  least,  very  suggestive. 


Scarlatina  raged  among  the  children  on  board  the  Monica. 
Diphtheria,  with  some  Scarlatina,  Dentition  and  Mesenteric 
Disease,  caused  most  of  the  deaths  on  board  the  Vortigern. 
Tiie  mortality  on  board  the  Lord  Dalhousie  was  chiefly 
from  Marasmus,  from  Mesenteric  Disease  and  Diarrhoea, 

These  facts,  alone,  certaiuly  justify  the  question  whether  the 
humane  intention  of  reuniting  the  soldier,  in  India,  with  the 
little  children,  for  whose  presence  his  heart  lias  so  often  yearned 
is  not,  at  the  very  outset,  more  than  forbidden  and  nullified 
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by  the  fact  that  one-quarter  of  these  tender  bodies  may, 
probably,  be  committed  to  the  great  deep  during  the  four 
months’  voyage? 

At  present,  the  Women  and  Children  of  a  regiment  are  that 
portion  of  the  surgeon’s  charge  which  he  feels  to  be  the  most 
trying  and  the  most  disappointing.  They  are  surrounded  with 
insanitary  influences  which  promote  disease  and  render  medi¬ 
cal  treatment  and  sanitation,  in  detail,  equally  ineffective.  They 
are  a  class  equally  unsusceptible  of  thorough  military  controul 
and  of  valid  medical  management.  In  Depots, — where,  upon 
every  consideration,  sanitary  and  moral,  they  ought  never  to 
be  herded  together  in  great  numbers, — Medical  officers  of 
experience  view  their  aggregation  with  a  perfect  dread,  know¬ 
ing  that  the  occurrence  of  an  enormous  mortality  among 
them  is  a  matter  of  ordinary  physical  certainty,  and  that 
some  fearful  outbreak  of  pestilential  disease  is  liable  to  occur 
at  any  moment.  In  Barracks,  they  were,  formerly,  not  only 
the  subjects  of  an  extraordinary  amount  of  sickness  and 
mortality — but,  I  confidently  believe,  the  cause  of  ill  health 
among  the  unmarried  men.  This  latter  position  is  scarcely 
susceptible  of  proof ;  but,  when  we  recollect  the  effects  upon 
the  ventilation  and  atmosphere  of  an  ill-placed  and  badly 
ventilated  Barrack,  which  must  have  resulted  from  the  crowd¬ 
ing  together  of  the  married  people  and  children  in  the  inner 
verandahs,  especially  on  the  windward  side,  it  is  scarcely 
possible  to  doubt  that  this  Bengal  practice  was  among  the 
most  operative  of  the  causes,  which  have  rendered  the  Soldiers, 
the  Women  and  the  Children  of  this  Presidency,  less  healthy 
than  those  of  Madras  and  Bombay, — where,  bad  as  we  have 
seen  that  it  formerly  was,  separate  housing  has  generally 
been  provided  for  the  families. 

It  is,  however,  most  encouraging  to  find  that,  even  under  the 
old  system,  drunkenness  and, — probably  in  direct  conse¬ 
quence, — sickness,  have  been  shown  to  be  less  prevalent  among 
married  than  among  unmarried  soldiers,  both  in  India  and  in 
England.  A  return,  which  appeared  in  the  United  Service 
Magazine  for  1849,*  showing  the  relative  Sickness,  Crime, 
and  Effective  Value  of  Married  and  Unmarried  Men  in  a  Re¬ 
giment,  gives  the  following  results  : — 


*  Cited  in  the  Bombay  Quarterly  Review,  July  1855 


4 13  DU.  CHEVERS  ON  THE  MEANS  OF  PRESERVING  THE 


Strength. 


Trials  by  Court 
Martial  for  Drunk¬ 
enness  during 
3  years. 


Diets  Consumed 
in  Hospital  during 
5  years. 


Unmarried .  512 

Married  .  204 

Desirous  to  know  whether 


37 

4 

similar  results 


35,501 

1,044 

would  he  found 


in  a  Regiment  in  India,  Mr.  Eyre  framed  the  following  table 
from  the  records  of  the  1st  Madras  Fusiliers. 


Married  men,  aggregate,  strength  ...  356. 

Unmarried  men  „  ...  1591. 

Married  men  admitted  to  Hospital  247  . per  cent,  to  strength  69' 38 

Unmarried  men  „  21690  ...  „  169  07 

Married  men,  Ho.  of  days  in  Hospital  2,050, . average  No.  of  days  5'57 

Unmarried,  „  42,810  „  ...  26'90 

l)ied  (excluding  Cholera). 

Married  men,  number  1  ...  ...  ...per  cent,  to  strength  142 

Unmarried  „  21  „  ...  ...  D50 

Absent  on  Sick  Certificate. 

Married  men,  number  4...  ...  ...per  cent,  to  strength  1 ‘12 

Unmarried  „  38  „  ...  ...  2  38 


Barrack  Furniture,  Bedding,  fyc. 

In  these  matters,  the  Sanitary  Officer  has  not  much  concern, 
except  as  regards  the  provision  of  proper  Cots  and  Bedding, 
and  in  arranging  that  the  barrack  rooms — especially  the  sleep¬ 
ing  wards — shall  not  he  encumbered  with  offensive  and  bulky 
articles  which  diminish  the  cubical  space,  such  as  saddles,  foul 
linen,  and  the  like. 

The  following  articles  of  furniture  are  allowed  to  European 

1  small  Table. 

2  strong  Chairs. 

1  Cot,  if  single,  2  if  married. 

1  Box,  if  single,  2  if  married. 

1  Cot. 

1  Box. 

1  Running  foot  of  Mess  Table. 

2  Ditto  feet  of  Mess  Form. 

1  Arm  Rack,  to  be  fixed  in  the  centre  of 

the  room,  to  hold  all  the  arms  and  ac¬ 
coutrements  of  the  men. 

1  Cupboard. 

For  each  Company,  ...  10  Bug  Traps. 

tti  ,  p  v  r,  (  3  Tables  10  X  4. 

For  each  Reading  Room,  ...  )  13  j.ormS)  wi1£  ba?ks. 

Bookshelves  are  allowed  to  Regimental  Libraries. 


Soldiers,  in  Barrack.* 

For  every  Sergeant  (married 
or  single)  ... 


For  each  single  Man. 


For  each  Barrack  Room 
For  each  Soldier’s  mess, 


Bengal  Public  Works  Code,  Chap.  20,  Sec.  3,  page  233. 
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For  every  100  European  Soldiers  in  Barracks,  are  allowed  six  glazed 
Lamps  with  Tumblers,  this  scale  is  considered  sufficient,  whether  the 
Barrack  be  for  full  or  half  companies.  Two  lamps,  in  each  Barrack,  are 
allowed  to  burn  all  night,  the  other  only  till  tattoo  beating. 

The  following  additional  lamps  (to  burn  all  night)  are  allowed  to  a  com¬ 
plete  regiment. 

Main  Guard,  two  Lamps. 

Barrack,  one  „ 

Sick  Room,  one  „ 

Privies,  one  Lamp  each. 

Sergeant  Major,  one  Lamp. 

Quarter  Master  Sergeant. 

Defaulter’s  Room.* * * § 

One  chittack  of  oil  is  allowed  for  each  lamp  to  burn  till  tattoo  beating ; 
and,  for  lamps  to  burn  all  night,  2^  chittacks,  from  March  22nd  to  Septem¬ 
ber  22nd,  and  3  chittacks  from  September  22nd  to  March  22nd,  each  lamp 
having  two  wicks.f 

By  the  Bengal  Military  Regulations}  the  Bedding  of  each 
European  soldier  and  of  each  soldier’s  wife  in  Barracks  is  to 
consist  of — 

1  Cotton  Settringee,  or  carpet,  the  size  of  the  Barrack  cot. 

2  Cotton  Upper  Sheets. 

1  Quilt  of  double  chintz,  7  feet  4  inches  by  4  feet  4  inches,  to  contain 
four  seers  (eight  pounds)  of  cotton,  in  chequers  of  3  inches  square. 

1  Good  country  Blanket  to  measure,  when  double,  7  by  4  feet. 

After  the  first  issue,  each  soldier  is  to  be  provided  with — 

1  Sheet]  Annual,y- 

1  Blanket — Biennially. 

1  Settringee — Triennially. 

New  materials,  and  of  the  best  cotton,  are  to  be  used  in 
making  up  the  bedding,  which  will  always  be  provided  in 
kind ;  and  no  compensation,  in  lieu,  allowed,  under  any  cir¬ 
cumstances. 

Iron  cots, — long  since  generally  introduced  in  Barracks  at 
Home,  in  place  of  the  unwieldy  wooden  bedsteads  which 
harboured  vermin,  were  in  every  way  uncleanly,  occupied  an 
undue  amount  of  cubic  space,  and  interfered  with  thorough 
perflation, § — have,  for  many  years,  been  in  use  in  the 
Madras  Presidency,  ||  but,  at  present,  have  not  been  generally 


*  About  two  ounces, 

f  Ibid,  chap  XX,,  Section  8,  page  248. 

J  Section  vii.  page  35. 

§  Ballin^hall. 

||  When  Sir  James  Annesley  published  his  great  work  (1828,)  there 
appears  to  have  prevailed,  in  India,  “  a  very  erroneous  notion  that  beds 
and  bed  clothing  are  not  required  in  warm  climates.”  According  to  this 
authority,  the  soldier,  then,  landed  with  his  kit  only ;  his  bed  and  hammock 

T 
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introduced,  even  in  our  European  Hospitals,  in  Bengal.  Excel¬ 
lent  cots  of  this  description  are  now  supplied  from  the  Public 
Iron  Bridge  Yard,  Calcutta.  In  the  place  of  sacking,  the 
couch  is  composed  of  cross  bands  of  iron, — -a  material  the  least 
adapted  for  the  lodgment  of  bugs, — and  which,  although  to 
appearance  hard  and  unyielding,  is  not  disliked  by  the  men. 


were  left  on  hoard-ship  and,  generally,  his  blanket.  His  great  coat  was 
taken  from  him  and  put  into  store;  and,  when  he  arrived  at  his  barrack, 
there  was  a  wooden  cot  and  a  bamboo  mat  provided  for  him,  but  neither 
bedding  nor  covering  of  any  kind  besides  the  clothes  he  wore.  Sir  James 
added  that  there  is  no  country  in  the  world,  perhaps,  where  there  are 
greater  vicissitudes  of  climate  than  in  India.  In  the  Mysore  country, 
the  Thermometer  ranges  from  50°  to  90°  and  sometimes  higher,  in  the 
course  of  the  day  ;  in  the  Carnatic,  from  70°  to  100u  and  upwards ;  and  in 
the  Ceded  Districts,  and  Hydrabad,  similar  variations  take  place.  These  are 
stations  for  European  Troops  ;  and,  when  we  consider  that  a  young  soldier 
or  recruit, — landing  in  India  with  the  seeds  of  disease  within  him,  entered 
upon  a  new  existence,  with  every  thing  strange  about  him, — threw  himself, 
heated  and  fatigued  from  duty  or  other  causes,  upon  a  deal  board,  with¬ 
out  bed,  or  covering  of  any  kind  save  his  jacket,  stewed,  as  it  were  by 
the  heat  of  the  Barracks  in  the  early  part  of  the  night — (the  men  very  of¬ 
ten  when  heated  in  barracks,  took  their  mat  and  slept  outside  on  the 
ground,  exposed  to  all  the  influence  of  malaria,  cold  air,  and  dews) — and 
awakened,  between  4  and  5  o’clock,  by  the  cold  chilling  winds  of  the  morn¬ 
ing,- -at  which  period  men  are  usually  taken  sick, — it  could  not,  he  con¬ 
ceived,—  be  a  matter  of  surprise  that  so  many  men  should  be  attacked 
with  disease ;  indeed,  the  above  circumstances  alone  would,  he  maintain¬ 
ed,  (undoubtedly  with  great  justice)  in  some  measure  account  for  the  great 
loss  sustained  by  regiments  on  their  first  arrival  in  India. — (Op.  Citat. 
Yol.  2,  p  570.) 

At  about  the  same  time,  the  Medical  Authorities  in  Bombay  had  occa¬ 
sion  to  report  that  troops,  on  landing  there,  were  “  destitute  of  Bedding." 
J bid — Extracts  from  a  Report  made  by  Dr.  Strachan,  Inspector  of  His 
Majesty’s  Hospital,  Bombay,  to  the  Army  Medical  Board,  (Dated  Bombay, 
2 1st  December  1826,  Appendix,  p.  xxxix.) 

Shortly  afterwards,  an  improvement,  in  this  respect,  appears  to  have  taken 
place,  as  Sir  James  Annesley  quotes  a  letter  from  the  Secretary  to  the 
Medical  Board  of  that  Presidency  to  the  Military  Secretary  to  the  Com- 
mander-in-Ohief  (Appendix,  p.  53),  in  which  the  Board  remark — “A  sol¬ 
dier’s  bedding  should  be  composed  of  as  simple  materials  as  possible, 
and  of  such  a  nature  as  to  keep  clean  and  free  from  bugs ;  an  insect 
with  which  every  building,  in  this  country,  is  more  or  less  infested.  The 
Board  do  not  know  that  anything  better  could  be  adopted  so  generally 
applicable  and  useful  as  the  carpet,  blanket  and  pillow,  at  present  in 
general  use;  but,  whatever  materials  are  used,  the  greatest  attention  should 
be  paid  to  cleanliness,  as  in  the  instance  of  clothing;  and  to  avoid  the 
bad  effects  of  damp,  the  soldiers  should  be  obliged  to  expose  their  bed¬ 
ding  to  the  sun  very  frequently  during  the  monsoon  months.  “  Taking 
care,  Sir  J.  A.  adds,  not  to  get  them  wet  from  the  sudden  and  unexpected 
fall  of  rain,-— a  circumstance  very  likely  to  occur." 
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In  tli is  Presidency ,  the  cots  are  not  raised  more  than  a  foot 
and  a  half  above  the  floor.  This  is  a  fault,  especially  upon 
damp  lower  floors  of  buildings  which,  like  so  many  of  our 
Barracks,  are  very  little  elevated  above  the  surface.  In 
Madras,  the  use  of  bedsteads,  the  legs  of  which  are  three 

or  four  feet  high,  is  very  usual,  in  civil  life.  Such  an 

elevation  (where,  as  is  generally  the  case,  the  height  of 

the  roof  will  admit  of  it)  would  often  be  the  means  of 

protecting  the  men  from  the  worst  effects  of  damp  and 
malaria  in  ill-constructed  Barracks.  In  Dr.  Burke’s  Re¬ 
port  on  the  Diseases  of  the  Army  in  Rangoon  and  Arracan, 
in  1824,  it  is  mentioned  that  the  greater  number  of  the 
European  Soldiers  were  seized,  in  the  night,  with  pains,  ac¬ 
companied  with  nausea  or  vomiting,  and  great  prostration 
of  strength.  This  was  considered  to  arise  from  their  going  to 
sleep  either  over-heated  or  without  clothing  sufficient  to  pro¬ 
tect  them  against  the  decreasing  temperature  of  the  night, 
which  was  always  considerable,  and,  from  the  open  construc¬ 
tion  of  the  lines  and  the  moisture  of  the  atmosphere,  made  a 
powerful  impression  on  the  body.  They  were,  moreover,  in 
the  night, — sleeping  on  their  low  machavis, — more  liable  to  the 
noxious  exhalations  from  the  earth.  From  these  causes,  they 
awoke,  very  frequently,  with  a  general  uneasy  sensation,  ac¬ 
companied  with  nausea,  and  with  their  limbs  so  cold  and  stiff 
as  not  to  be  moved,  for  a  considerable  time,  without  producing 
pain.  To  prevent  this,  recourse  was  had,  by  the  officers,  to 
a  close  flannel  dress,  which  they  could  not  divest  themselves 
of,  when  hot  and  asleep  in  the  early  part  of  the  night ;  and 
to  this  precaution  and  to  their  sleeping  always  upon  a  well-elevat¬ 
ed  bed,  it  was  considered,  might  be  attributed,  in  a  great 
measure,  their  exemption  from  disease  in  Arrakan. 


We  learn  from  the  Madras  Medical  Board’s  Reports,  that,  in  1843,  every 
European  recruit  was  supplied,  on  his  first  arrival  in  the  country,  with  a  cot¬ 
ton  carpet,  6  feet  long  by  3  wide,  which  was,  afterwards,  kept  up  at  his 
own  expense ;  also,  biennially  with  a  cotton  quilt,  7|  feet  long  by  4^- 
broad,  stuffed  with  two  pounds  of  cotton ;  the  cots  in  use  were  of  iron, 
and  were  6  feet  2  inches  long,  bv  3  feet  broad.  They  were  removed, 
once  a  week,  into  the  Square,  for  the  purpose  of  the  Barracks  being 
thoroughly  cleared  out,  when  the  floors  were  swept,  washed  and  scrubbed. 

At  about  the  same  time,  the  men  in  the  Artillery  Barrack,  at  Secun¬ 
derabad,  were  “  provided  with  iron  cots  on  trestles;  and,  of  the  three 
planks  of  which  it  consists”  (?)  “  during  the  day,  one  is  fitted  to  a 
smaller  set  of  trestles,  to  form  a  bench,  the  remaining  two  serving  as  a 
table each  cot  measured  G^  feet  by  2|. 
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It  is  to  be  trusted  that  the  general  introduction  of  separate 
Mess  aud  Reading  Rooms,  in  Barracks,  will,  materially,  tend  to 
do  away  with  that  too  general  practice  which,  scarcely  less  than 
dri  nk  nness  aud  low  vice,  has,  hitherto,  been  the  cause  of  so 
much  debility  aud  disease  among  our  troops, — that  of,  literally, 
taking  to  their  beds  and  there  sleeping  away  the  live  long 
day*" 

The  Home  practice  appears  to  be  faulty  in  the  opposite  ex¬ 
treme.  We  are  told  that,  when  a  soldier  has  been  on  guard 
24  hours,  and  returns  to  his  Barrack,  he  is  not  allowed  to  he 
down  in  his  bed  till  tattoo,  so  that  he  might  be  kept  without 
sleep,  except  what  he  gets  on  the  guard  bed,  for  21  hours. f  The 

*  We  have  already  given  Mr.  C.  Macnamara’s  only  too  faithful  ac¬ 
count  of  the  manner  in  which  our  European  Soldiers  sleep  away  their 
time  in  Barracks.  The  clever  author  of  the  Camp  and  Barrack  Room 
has  shown,  in  an  equally  striking  manner,  how,  under  the  old  system, 
this  baneful  habit  became  a  necessity,  not  only  to  the  mere  idlers  of  our 
corps  but  even  to  soldiers  who  had  been  well-educated  and  were  anxious 
to  study  and  exert  then: selves.  “  It  is  almost  impossible,”  he  writes — 
“  for  one  who  has  not  been  in  India  to  imagine  how  difficult  it  is  to 
exist  at  this  period”  (the  hot  weather)  “  in  what  is  considered  the  hottest 
part  of  the  world.  Languor  and  lassitude  had  settled  upon  the  young 
and  the  old :  and,  in  the  barrack  rooms,  where,  a  short  time  before,  there 
were  noise  and  merriment  all  day  long,  hours  would  now  elapse  with¬ 
out  a  sentence  being  heard — except  the  cry  for  the  paniicallah.  No  one 
was  allowed  outside  the  verandahs,  unless  on  duty,  alter  nine  or  before 
five  o’clock — and  such  of  the  men  as  could  not  read  spent  this  long 
interval,  usually,  in  sleeping  or  in  playing  at  draughts.  I  feel  it  im¬ 
possible  to  describe  what  pleasure  it  afforded  me,  after  returning  from 
office,  to  stretch  myself  on  my  charpoy.  raising  my  head  as  high  as 
I  could  by  doubling  up  my  pillow,  and  thus  to  read  Guv  Mannering 
until  I  fell  into  my  customary  sleep  at  three  o'clock.  I  often  tried 
to  resist  an  inclination  to  sleep  in  the  day,  but  every  attempt  was  fruit¬ 
less  ;  the  habit  gradually  became  more  and  more  powerful,  and  I  regu¬ 
larly  slept,  at  last,  from  three  to  five  o’clock,  de-spite  the  prospect  of 
liver  complaint  in  prospective After  tea,  I  trimmed  my  lamp,  and 
hung  it  close  to  the  head  of  my  charpoy,  so  that  I  could  read  by  its  light, 
while  reclining  at  my  full  length ;  and,  for  the  next  five  hom*s,  that  is, 
till  eleven  o’clock,  books  were,  almost  invariably,  my  whole  amusement. 
The  Staff  Sergeant  rose  at  eight  o’clock.  He  thus  spent  seventeen  hours 
out  of  every  twenty-four,  upon  his  back,  in  or  upon  his  bed.  He  was 
temperate,  according  to  his  own  account,  in  every  way  : — his  only  occupa¬ 
tion  was  a  few  hours*  writing  in  the  orderly  room — his  only  exercise  an 
evening  stroll  by  the  river  side.  He  does  not  appear  to  have  been  natu¬ 
rally  indolent.  In  reality,  he  and  his  comrades  were  sufferers  under  a  bad 
system  which  overlooked  the  fact  that  the  best  mode  of  getting  through 
the  tedium  of  a  hot  day  in  India  and  of  sleeping  well  through  the  night 
which  follows  it,  is  to  have  the  mind  and  body  thoroughly  occupied  during 
from  nine  to  twelve  hours,  in  some  active  aud  useful  avocation. 

t  Evidence  taken  before  the  Army  Sanitary  Commission.  Ans.  4190, 
et  seq. 
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Queen’s  Regulations  and  Orders  for  the  Army  require  that  the 
iron  bedsteads  should  be  turned  up,  every  morning  at  an  early 
hour,  and  removed  one  foot  from  the  wall,  if  the  size  of  the 
room  will  admit  of  the  space,  or  at  such  other  convenient 
distance  as  the  space  will  admit,  for  the  purpose  of  allowing 
the  air  to  circulate  freely  behind  them  ;  and  also,  in  order  to 
prevent  soldiers’  necessaries  &c.,  from  being  placed  between 
the  heads  of  the  bedsteads  and  the  wall  of  the  room,  as  well 
as  to  guard  against  damage  to  the  wall.  The  paillasse  is  to 
be  rolled  up  in  a  circular  form,  and  the  blankets,  rug  and 
sheets  neatly  folded  up  and  laid  on  the  top ;  but,  in  no  case, 
to  be  rolled  up  with,  or  inclosed  in,  the  paillasse.  When  thus 
rolled  up,  the  paillasse  is  to  be  placed  on  the  foot  of  the  bed¬ 
steads,  about  two  inches  from  the  extreme  end,  so  as  to  pre¬ 
vent  the  soldiers  from  sitting  or  lounging  on  the  bedstead, 
or  placing  boxes  or  other  weighty  articles  upon  it.  Accord¬ 
ing  to  the  Regulations  for  Barrack  Masters  at  Foreign  Sta¬ 
tions,  1840 — which,  however,  are  not  applicable  to  India, 
“  The  soldiers  are  not  to  be  permitted  to  lie  upon  the  beds  in 
the  day  time.”  Major  General  Lawrence  says,  in  his  evidence, 
“  In  hot  climates  we  used  to  let  the  men  put  down  their  beds 
and  lie  down  after  they  had  had  their  dinner.” 

Where  very  fatiguing  duty  has  been  performed,  during  the 
night  or  in  the  morning,  sleep,  during  part  of  the  day,  may  be 
necessary,  in  a  tropical  climate ; — but  it  is,  certainly,  wrong 
that  healthy  men,  who  have  slept  from  tattoo  to  gunfire,  should 
be  permitted  to  lie  upon  their  beds, — even  for  an  hour, 
during  the  day, — -in  any  weather. 

Washing  and  Drying  of  Linen . 

Our  space  will  not  admit  of  more  than  an  allusion  to  the 
necessity  which  exists  for  improvement  in  the  existing  means 
of  drying  the  under -clothing  and  sheets  of  the  men  and  their 
families  and  of  the  sick.  The  present  system  of  washing  linen, 
in  India,  has  few  or  no  objections  except  its  extreme  wasteful¬ 
ness* — but,  during  the  rains,  the  difficulty  which  often  attends 

*  Arrangements  for  Washing  are  laid  down  in  the  Standing  Regulations 
of  each  Regiment.  In  those  of  the  Bengal  Artillery,  a  Dhobie  (washer¬ 
man)  is  authorised  for  every  mess.  He  is  to  be  paid  monthly  on  settle¬ 
ment  day,  in  presence  of  the  Officer  Commanding  the  Troop  or  Company, 
the  necessai'y  deductions  being  made  from  the  mens’  daily  pay  for  this 
purpose.  The  rate  of  each  man’s  monthly  quota  is,  of  course,  liable  to 
variation  ;  but  it  is,  generally,  ten  or  twelve  annas — an  anna  being  the 
sixteenth  of  a  rupee.  The  married  people  make  their  own  arrangements 
with  the  Dhobies. 
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the  drying  of  bed  and  under-elothes  is  a  real  sanitary  evil 
which  might  be,  with  great  advantage,  remedied  by  providing 
each  Barrack  with  a  drying  and  ironing  or  mangling  room, 
with  all  the  most  approved  modern  appliances,  and  a  small 
establishment  under  the  supervision  of  a  sufficient  number 
of  the  women  of  the  Regiment. 

Ventilation . 

The  Mechanical  and  Physiological  laws  and  requirements 
of  Natural  and  Artificial  Ventilation  are  now  so  generally 
understood  and  accepted  that  it  is  unnecessary  that  I  should 
review  them  here ; — even  if  I  had  not  done  so,  sufficiently  fully, 
in  a  treatise  on  Public  Health,  which  I  published  eight  years 
ago.  We  need  only  consider  the  subject,  here,  exclusively 
in  its  application  to  Indian  Barracks. 

Our  best  sanitary  authorities  agree  in  the  opinion  that  free 
and  thorough  Natural  Ventilation, — by  doors,  windows,  and 
roof  openings, — is  better  adapted  for  the  preservation  of  the 
health  of  troops  in  their  Barracks  and  Hospitals  than  any 
system  of  Artificial  Ventilation.  The  Army  Sanitary  Commis¬ 
sion  report  that  the  prevailing  opinion  is  in  favor  of  Natural 
as  opposed  to  Artificial  Ventilation.  Of  the  whole  number  of 
queries  circulated  by  them  to  Governors,  Medical  Officers, 
Superintendents,  and  Stewards  of  the  Chief  Hospitals  of  Lon¬ 
don  and  the  Country,  on  the  subjects  of  Ventilation  and 
Construction,  but  three  or  four  speak  in  favor  of  Artilicial 
Ventilation.  At  Guy’s  Hospital,  both  systems  are  in  operation, 
and  the  preference  is  given  to  Natural  Ventilation.  u  Natural 
ventilation,”  says  Miss  Nightingale,  “ or  that  by  open  windows 
and  open  fire-places,  is  the  only  efficient  means  for  procuring 
the  life-spring  of  the  sick — fresh  air.”  This  rule,  of  course, 
applies  equally  to  Barracks. 

That  an  Indian  dwelling  cannot  enjoy  thorough  Natural 
Ventilation  if  not  fairly  exposed  to  the  access  of  the  prevail¬ 
ing  winds,  and  if  closely  hemmed  in,  on  nearly  every  side, 
by  other  buildings  would  appear  to  be  so  self-evident  a  truism 
as  not  to  require  illustration,  did  we  not  find  that  some  of 
our  most  important  Barracks  have  been  thus  situated.  We 
have,  already,  cited  several  instances  of  this  kind  at  the  com¬ 
mencement  of  this  chapter.  The  evidences  of  the  fact  that 
much  of  the  excessive  mortality,  for  which  India  has  always 
been  noted  and  feared,  has  arisen  from  preventible  causes 
cannot,  however,  be  stated  too  fully.  In  1842,  the  Medical 
Board  of  Madras  described  the  Barracks  in  Fort  St.  George, 
in  which  one  regiment  of  II.  M.  Infantry  and  two  companies 
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of  Artillery  were  lodged,  as  being  of  an  oblong  form,  its  length 
running  North  and  South ;  terraced  and  of  two  stories,  and 
said  to  be  capable  of  accommodating  1,000  men.  The  officers 
occupied  the  upper,  the  men  the  lower  story.  The  buildings, 
in  its  vicinity,  greatly  obstructed  the  access  of  air,  and  its 
construction  prevented  free  ventilation,  in  the  lower  story 
especially, — as  the  eastern  range  shut  out  the  sea-breeze 
from  the  western,  and  the  western  range,  in  like  manner .  pre¬ 
cluded  the  access  of  the  land  winds  to  the  opposite  side  of 
the  building;  besides,  these  winds  wafted  the  impure  air 
from  the  windward  to  the  leeward  range ;  i.  e.}  when  the  sea 
breeze  prevailed,  the  atmosphere  in  the  western  ranges  became 
close  and  extremely  disagreeable;  and,  when  the  land  wind 
prevailed,  the  eastern  side  was  in  a  similar  state.  These  defects 
had  been  but  partially  remedied  by  cutting  air-holes  through 
the  walls  near  the  ceiling.  This  plan  of  ventilation,  the  Board 
remarked,  had  been  found  to  answer  well  in  buildings  of  a 
single  range ;  but  it  must  be  evident  that,  in  one  constructed 
like  these  Barracks,  its  efficacy  could  be  but  trifling.  They 
added  that  the  state  of  the  apartments,  furnished  with  the 
ventilators,  had  been  found  to  be  but  little  influenced  by  them, 
being  very  impure.  The  upper  story  of  the  building  was 
divided  into  separate  apartments  for  the  officers ;  and,  from  its 
elevation,  it  was,  of  course,  better  ventilated.  It  was  gene¬ 
rally  found  that,  when  a  regiment  was  complete  in  numbers, 
the  lower  story  did  not  afford  sufficient  accommodation,  there 
being  no  separate  accommodation  for  the  married  men  and 
families, — one  end  of  the  lower  range  was,  therefore,  given 
up  to  them,  and  two  companies  were  lodged  up-stairs. 

The  troops  who,  at  present,  garrison  Fort  St.  George,  are 
now  provided  with  very  superior  Barrack  accommodation. 

We  have,  already,  in  describing  the  unhealthy  station  of  Ma- 
sulipatam,  alluded  to  the  general  causes  upon  which  the  fear¬ 
ful  destruction  of  life  and  health  in  the  ranks  of  H.  M.  62nd 
Regiment,  in  the  hot  weather  of  1853,  is  considered  to  have 
depended : — the  site  was  malarious,  the  conservancy  of  the 
Fort  had  been  utterly  neglected,  the  Fort  ditch  was  choked 
with  mud,  the  season  was  one  of  unusual  heat,  and  the 
troops  had  been  worn  in  strength  and  broken  in  spirit  by 
the  fatigue  and  trials  of  a  long  and  most  calamitous  march. 
It  must  be  added  that  the  Barracks  which  received  them, 
in  the  Fort  of  Masulipatam,  were  so  bad  that  it  can  be 
no  matter  for  surprise  that  the  diseases  from  which  they 
perished, — Cholera,  Continued  Fever,  and  Heat  Asphyxia, — 
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should  have  been  rife  there  during  any  hot  season  and 
that  dysentery  should  have  been  “  the  prevalent  disease  of 
the  wet  season  at  Masulipatam.”  The  Hospital,  Barrack, 
and  Officers’  Barrack  (then  appropriated  to  the  use  of  se¬ 
veral  Officers,  &c.  of  the  Regiment  and  some  of  the 
married  families),  is  described  as  consisting  of  three  build¬ 
ings,  towards  the  southern  extremity  of  the  Fort.  It  was 
considered  by  the  Medical  Officers  that  the  ramparts  of 
the  Fort,  which  were  10  feet  high  at  the  curtains  and 
15  at  the  bastions,  interfered  with  the  access  of  air  to 
the  low  buildings  within.  The  Barracks,  which  were  built 
of  brick  and  cliunam,  had  the  following  defects — their 
height,  from  floor  to  ceiling,  was  only  thirteen  feet  five  inches, 
the  roofs  were  terraced,  the  floors  were  only  raised  one  foot 
eight  inches  from  the  ground,  the  windows  had  merely  “iron 
bars  to  the  street,  and  shutters  of  two  leaves  folding  inwards.” 
The  Hospital  was  “  partly  self-enclosed  by  the  Officers’  quar¬ 
ters.”  Each  Barrack  room,  intended  to  accommodate  20  men, 
measured  46  by  174  feet,  consequently,  each  man  occupied 
considerably  less  than  500  feet  of  cubic  space — in  Barracks  the 
construction  of  which  differed  very  little  from  that  of  the  ser¬ 
vants’  houses  in  any  gentlemen’s  compound  in  Calcutta.  Their 
only  redeeming  feature  was  a  twelve  feet  verandah,  on  one  side. 

In  our  Barracks  in  the  Plains,  with  the  exception  of  those 
in  the  Northern  Punjaub,  fire-places  are  unnecessary;  but  the 
means,  during  moderately  cool  weather,  of  the  freest  en¬ 
trance  of  fresh  air  by  doors,  and  of  exit  for  impure  and  heated 
air,  (when  the  condition  of  the  atmosphere  without  will  allow  of 
it),  by  openings  high  in  the  walls  and  in  the  roof  are  peculiarly 
available,  seeing  that,  in  this  climate,  the  main  object  of  every 
European’s  existence,  during  two-thirds  of  the  year,  is  to  keep 
himself  as  cool  as  possible,  and  that  the  winter  is  never  so  cold 
as  to  render  the  closure  of  all  doors  and  windows  necessary. 
Hence,  the  evil  of  the  active  prevention  of  all  means  of  ventila¬ 
tion  by  the  inmates,  which  is  so  rife  a  cause  of  sickness  in 
crowded  buildings  in  cold  climates,  is  readily  to  be  avoided  here  * 

#  “  Every  medical  officer,” — says  Dr.  Pick  ford,  writing  of  English  Bar¬ 
racks, — “  knows  that  the  habits  and  prejudices  of  the  soldier  render  it 
next  to  impossible  to  ensure  that  amount  of  ventilation  of  which  the 
arrangements  of  his  Hospital  admit.  Every  Adjutant  will  echo  this, 
so  far  as  Barrack  and  Guard  Rooms  are  concerned.  It  is  notorious  that 
the  soldier,  in  Hospital,  in  Barrack,  and  in  the  Guard  Room,  will,  in 
spite  of  the  utmost  vigilance,  close  every  aperture,  even  to  the  key¬ 
hole,  against  the  external  air.”  Again — “  It  has  been  repeatedly  observ¬ 
ed  that,  in  mills  and  factories,  the  workmen,  invariably,  exclude,  to 
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In  all  modern  Indian  Barracks,  the  doors  by  which  the 
light  and  air  mainly  enter,  are  lofty  and,  of  course,  reach  to 
the  floor.  Hence  the  access  of  air,  from  below,  is  sufficiently 
free,  in  lower-storied  buildings,  without  the  employment  of 
flues.  The  use  of  which,  in  Indian  Barracks,  is  open  to  many 
objections.* * 

In  the  first  construction  of  the  Barracks  at  Murree  and  some 
of  the  other  Hill  Sanitaria,  and  even  in  the  noble  Barracks  at 
Sealkote,  the  error  of  providing  windows  which  could  not  be 
opened  was  committed,  but  was  soon  recognised  by  the  Medical 
Officers,  and  corrected  upon  their  recommendation. 

Every  outward  door  and  window,  in  Indian  Barracks, 
should  be  provided  with  French  sashes  glazed  half  way  down 
and  panelled  below,  and  with  Venetians.  Dr.  Arnott,  of 
Bombay,  says — “Glass  windows  are  indispensable  against 
rain,  dust,  and  sudden  changes  of  wind.”  In  1844,  the 
Medical  Board,  of  Madras,  wrote — “  To  regulate  and  com¬ 
mand  the  temperature  and  currents  of  air,  the  doors  should 
be  venetianed  to  the  ground,  the  windows  should  be  long, 
narrow,  and  in  two  compartments,  the  lower  being  vene¬ 
tianed,  and  extending  to  within  a  foot  of  the  floor,  and 
the  upper  both  venetianed  and  glazed.  The  space  between 
the  windows,  or  windows  and  doors,  should  be  sufficient 
for  two  cots,  with  their  heads  to  the  wall,  so  that  each  man 
will  be  close  to  either  a  door  or  a  window,  and  enjoy  a 
sufficiency  of  light,  fresh  air,  and  coolness.  The  two  lat¬ 
ter,  so  absolutely  essential  to  health  in  this  country,  can 
only  be  obtained,  in  sleeping  apartments,  by  an  adequate 
number  of  doors  and  windows.” 


the  utmost  of  their  power,  the  external  air,  not  so  much  from  the  na¬ 
ture  of  their  occupation  as  from  choice.  If  the  overseer  insist  upon  the 
ventilators  being  kept  open,  the  operatives  strike  for  an  increase  of 
wages — on  the  ground  that  fresh  air  quickens  their  appetites,  and  occa¬ 
sions  a  larger  demand  for  food  than  their  wages  will  admit  of  their 
procuring.” 

*  In  his  excellent  report,  so  frequently  cited  here,  Dr.  F.  S.  Arnott 
remarks  that  he  has  “  seen  refinement  in  ventilation  carried  so  far  that 
it  has  been  assisted  by  gutters  opening  under  the  wall  outside,  and  near 
the  centre  of  the  floor  inside.  They  are  capital  receptacles  for  all  sorts 
of  filth,  with  which  they  are  soon  filled  up.  Dead  rats,  and  such  like, 
form  a  subject  of  constant  complaint  by  the  men  who  are,  at  times,  over¬ 
powered  by  the  noisome  effluvia  proceeding  from  them.  How  any  one 
could  have  imagined  that  wholesome  air  could  be  procured  through  a 
channel  of  this  sort  is  unaccountable.  A  better  way  of  filling  a  Barrack 
with  foul  and  foetid  stinks  could  not  have  been  advised.” 
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The  mode  of  construction  of  most  of  our  Barracks,  by 
numerous  opposite  doors,  is  calculated  to  admit  of  thorough 
perflation,  did  not  the  now  almost  exploded  practice  of 
partitioning  off  portions  of  the  outer  and  inner  verandahs, 
as  bath-rooms  and  quarters  for  married  families,  interfere 
with  the  thorough  permeability  of  the  buildings  which, 
when  every  door  and  window  is  opened, — as  they  ought  to 
be,  as  long  and  as  often  as  possible, — should  he  perfectly  trans¬ 
parent  from  side  to  side ,  and  from  end  to  end.  In  a  well-con¬ 
structed  Indian  Barrack,  a  light  of  sufficient  intensity,  placed 
in  the  central  ward  or  mess  room,  ought  to  irradiate  the 
whole  interior  of  the  building,  to  the  remotest  corner,  and 
to  shine  out  so  clearly,  through  every  aperture,  as  to  render 
the  entire  external  form  of  the  structure  clearly  discernible,  on 
every  side,  in  the  darkest  night.  It  cannot  be  expected  that 
a  building  which  is  not  thoroughly  permeable  by  light,  can 
enjoy  perfect  Spontaneous  Ventilation. 

It  is,  however,  very  necessary  to  be  borne  in  mind  that 
an  Indian  Barrack  which  depends  entirely,  for  its  means 
of  ventilation,  upon  doors  and  windows  placed  low  down,  can¬ 
not  be  a  healthy  or  a  comfortable  dwelling. 

Most  of  the  old  Indian  Barracks  were  built  in  this  man¬ 
ner,  and  we  have  only  too  abundant  evidence  that  disease 
was  the  direct  consequence.  We  have,  already,  alluded  to 
some  of  the  structural  defects  of  the  old  Barracks  at  Ban¬ 
galore.  In  his  Report  on  the  health  of  H.  M.  59th  Regi¬ 
ment,  stationed  here  in  1855,  Dr.  Davies  attributes  the  great 
prevalence  of  severe  Rheumatic  affections,  among  the  soldiers, 
to  exposure  of  currents  of  air  in  the  Barracks.  “The  wind 
traversed  the  rooms  in  such  draughts  that  there  could  be 
no  doubt  catarrhs  were  obtained  in  this  manner.”  Dr.  Da¬ 
vies  showed,  upon  statistical  data,  that  the  native  soldiery 
here  were  only  about  half  as  liable  to  Pectoral  or  Rheumatic 
affections  as  Europeans.  “They  did  not  sleep  exposed  to 
thorough  draughts  in  their  huts.”  In  1859,  Dr.  Milligan, 
of  II.  M.  65rd  Regiment,  reported  that  the  Barracks,  here, 
had  no  outer  verandah,  consequently,  the  outer  side  rooms 
were  hot  during  mid-day,  and,  at  night,  ventilation  was 
either  in  excess  or  deficient ;  for,  if  the  windows  were  closed, 
the  building  became  insufferably  hot,  and,  if  left  open,  cur¬ 
rents  of  wind  blew  in  different  directions. 

In  1844  the  Medical  Board  allude  to  these  faults  in 
the  Barracks,  but  add  that — “  the  accommodation  is,  in 
other  respects,  good  and  sufficient  for  a  Regiment  of  800 
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men ;  ventilators  are  placed  in  the  roofs  of  all  the  apart¬ 
ments.” 

In  1842,  Surgeon  R.  H.  A.  Hunter,  of  H.  M.  2nd  Regi¬ 
ment,  remarked*  that  a  high  temperature  is  essential  to 
give  the  predisposition  to  Dysentery  [?],  but  that  pure  un¬ 
complicated  Colitis,  the  Dysentery  which  prevails  in  June 
and  July  in  the  Bombay  Presidency,  is  more  or  less  preva¬ 
lent  according  to  the  degree  of  moisture,  exposure  to  bleak 
winds,  and  crowded  state  of  Barracks,  the  latter  rendering 
the  body  more  susceptible.  Mr.  Hunter  noticed,  as  a  curious 
fact,  that  he  had  only  met  with  one  unequivocal  case  of 
this  dysentery,  in  an  Officer,  in  ten  years,  out  of  an  aver¬ 
age  strength  of  thirty  and  upwards ;  and  that  was  mild,  and 
yielded  readily  to  treatment. 

We  have  also  referred  to  the  radically  bad  construction 
of  the  old  Barracks  at  Bellary,  which,  while  they  lasted, 
gave  this  station  the  character  of  being  “  more  inimical  to 
the  European  constitution  than  most  stations  in  the 
Madras  Presidency” ;  and  this  will  appear  by  the  high  ratio 
of  mortality  among  our  troops,  which,  for  25  years  (pre¬ 
ceding  1841),  annually  averaged — from  disease  alone — upwards 
of  52  per  thousand.f  Of  old,  Cholera  often  committed  fright¬ 
ful  ravages  in  this  station.  Indeed,  Dr.  William  Parry, 
writing  in  1841,  stated  that  “  This  extraordinary  and  fatal 
disease  had  evidenced  so  singular  a  predilection  for  the  lo¬ 
cality  of  the  Lower  Fort  of  Bellary,  where  the  Queen’s 
Troops  were  stationed,  as  never  to  have  been  absent  from  it  for 
a  single  year  since  its  first  appearance  at  the  station.  So  that 
it  may  now  be  considered  as  indigenous,  and  as  justly  en¬ 
titled  to  the  designation  of  endemic  as  Remittent  Fever,  Dy¬ 
sentery,  or  any  other  disease  peculiar  to  the  station.”  AVe  have 
already  seen,  upon  Mr.  Eyre’s  authority,  how  greatly  the 
health  of  the  Europeans  at  this  station  was  improved  by 
the  construction  of  Proper  Barracks.  In  1841  and  42,  the 
old  Barracks  are  described,  by  Drs.  Allman  and  Parry,  as 
being  enclosed  with  a  stone  wall  only  nine  feet  high,  which 
effectually  prevented  the  due  circulation  of  air,  and  added 
not  a  little  to  the  distressing  closeness  complained  of  by 
the  men.  The  roofs  were  low,  and  the  mode  of  ventilation 
was  imperfectly  regulated.  The  wards  were  extremely  nar- 

*  Statistical  Review  of  the  Climates  ot  the  Principal  Stations  for 
European  Troops  in  the  Bombay  Presidency  already  cited. 

f  Surgeon  William  Parry’s  Report  of  H.  M.  4th  Regiment.  Madras 
Quarterly  Journal,  April  1842. 
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row,  the  verandahs  were  narrow  and  open,  and,  therefore, 
incapable  of  keeping  out  the  rays  of  the  sun,  so  that  the 
heat  and  glare,  at  mid-day,  were  most  disagreeable.  The 
principal  means  of  ventilation  being  through  the  doors  and 
windows,  and  these  not  being  provided  with  Venetians,  could 
not  be  closed,  even  for  a  short  time,  without  rendering  the  interi¬ 
or  insufferably  hot.  The  men  were,  therefore,  obliged  to  leave 
the  numerous  doors  and  windows  open  during  the  night. 
Sudden  gusts  of  cold  wind  blow  here  with  great  violence, 
during  a  considerable  portion  of  the  year,  so  that,  when 
the  wind  increases  there  is  a  vast  atmospheric  transi¬ 
tion  experienced  by  currents  of  cold  air  blowing,  in  all  direc¬ 
tions  upon  their  previously  heated  bodies.  “  Thus  perspiration 
ivas  checked ,  and  disease ,  in  very  many  instances,  ensued  .”  “  This 
teas  the  frequent  cause  of  serious  relapses  among  them”  These 
wretched  Barracks,  latterly,  fell  into  a  state  of  great  disrepair, 
and  the  roofs  became  so  very  insecure  that,  in  November  1841, 
the  greater  portions  of  them  were  pulled  down,  to  prevent  their 
falling  in  upon  the  men.  The  foundation  of  the  right  wing,  or 
South  Barrack  had  given  way  and,  in  consequence,  the  walls 
had  sunk  considerably,  and  threatened  to  fall  in.  The  left  wing 
Barrack  was  repaired,  at  about  that  time  :  a  new  roof  having 
been  laid  on,  and  the  walls  and  verandahs  being  raised  about 
eight  inches,  and  an  open  space,  of  that  depth,  left  all  round 
between  the  walls  and  the  roof — “  By  which,”  we  are  told, 
“  the  means  of  ventilation  had  been  very  materially  increased, 
and  the  Barrack  rooms,  thereby,  rendered  much  more  cool  and 
comfortable.” 

The  Bengal  Public  Works  Code  demands  that  “  Designs 
for  Buildings  shall  include  adequate  provision  for  Ventila¬ 
tion,  in  the  form  best  suited  to  the  circumstances  of  each.”* 
It  is,  however,  to  be  regretted,  that  the  Regulations  should 
not  embrace  certain  Standard  Plans  of  Ventilation,  one  or 
other  of  which,  being  selected  by  the  Engineer  Officer, 
should  be  strictly  adhered  to  in  the  construction  of  each 
Barrack.  The  observance  of  some  rule  of  this  kind  ap¬ 
pears  to  be  especially  needful  in  the  construction  of  our 
temporary  Barracks,  throughout  the  Plains  of  India.  There 
might,  surely,  be  adopted  a  system  of  Ventilation,  for  standard 
European  Barracks,  requiring  very  little  alteration  according 
to  local  and  other  circumstances.  It  would  appear  that. 


*  “  Barrack  Masters,  in  charge  of  Barracks  provided  with  Ventilators, 
will  cause  them  to  be  inspected  weekly.”  P.  YV.  Code,  Chap.  xx.  Para.  7. 


HEALTH  OF  EUROPEAN  SOLDIERS  IN  INDIA. 


456 


at  present,  every  Engineer  Officer  lias  his  own  independent 
ideas  of  Ventilation ;  and,  too  often,  carries  them  out  in  a 
manner  which,  at  least,  shows  that  sanitation  has  not  been  the 
leading  object  of  his  design. 

After  learning,  from  the  revelations  of  the  Sanitary  Com¬ 
mission,  how  deficient  is  the  Ventilation  of  many  of  our 
London  Barracks  (which  might,  any  day,  have  received  a 
visit  from  Faraday,  Reid,  Arnott,  or  Tomlinson)  we  must 
not  be  ashamed  to  confess  that  there  are  still,  or  were 
very  lately,  European  Barracks,  in  this  Presidency,  the  roof 
ventilation  of  which  is  as  imperfect  is  it  could  have  been 
had  John  Desaguliers  and  Matthew  Hales  never  devoted  their 
attention  to  the  study  of  Experimental  Philosophy.  It  is 
to  be  feared  that,  in  the  next  edition  of  his  valuable  little 
Manual  on  Ventilation,*  Mr.  Tomlinson  must  retain  his  only 
too  apposite  quotations  of  the  remarks  of  Birkbeck  and  Fara¬ 
day — “  Heating  and  Ventilation,  especially  the  latter,  seldom 
enter  into  the  mind  of  the  Builder  when  he  projects  his 
building;  he  begins  as  if  he  did  not  not  know  that  Venti¬ 
lation  could  be  necessary;  he  trusts  to  the  doors  and  to 
the  windows,  to  neither  of  which  belongs  the  business  of 
Ventilation.”  (This,  of  course,  applies  rather  to  Europe  than 
to  India.)  “  The  doors  admit  the  occupants  to  the  chambers ; 
the  windows  the  light;  and  apertures  ought  to  be  introduced 
to  admit  air  for  Ventilation  as  regularly  as  the  other  open¬ 
ings.” — And,  “  The  Builder  makes  the  doors  and  the  win¬ 
dows  to  fit  as  tightly  as  possible,  and  then  the  poor  Chemist 
is  called  in  to  provide  fresh  air.” 

It  would  not  be  difficult  to  point  out,  here  and  there,  some 
marked  illustrations  of  these  plain  truths,  in  India. 

At  first  sight,  it  would  appear  to  be  a  matter  of  no  great 
architectural  difficulty  to  provide  a  somewhat  lofty  build¬ 
ing  with  sufficient  means  of  exit  for  the  heated  and  vitiated  air 
collected  above, — by  swinging  windows  high  up  in  the  walls, 
apertures  below  the  eaves,  or  opening  into  the  outer  verandahs 
or  dormer  windows,  or  by  simple  means  of  ridge  or  gable 
ventilation ;  still  it  is  most  extraordinary  in  how  many  in¬ 
stances  military  architects  have  failed  to  achieve  this  leading 
object  in  the  construction  of  Barracks.  It  can  scarcely  excite 
surprise  when  we  read  that,  fifteen  years  ago,  the  old  un¬ 
healthy  Artillery  Barracks,  at  Bellary,  had  tiled  roofs,  “  without 
ventilators,”  and  that  the  Artillery  Barracks,  at  Secunderabad, 


*  In  Weale’s  Series. 
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long  notorious  for  Dysentery,  although  described  as  being 
“airy,”  having  wards  eighteen  feet  high  with  bomb-proof 
roofs,  had  “  no  ventilators  in  the  roof.”  Indeed,  most  of  the 
Madras  Barracks,  at  that  time,  appear  to  have  depended 
wholly,  for  their  Ventilation,  upon  their  doors  and  windows.* 

We  have  already  seen  that  the  site,  the  plan,  and  the 
vicinage  of  the  old  Infantry  Barracks,  at  Secunderabad,  were 
radically  bad; — the  construction  and  ventilation  were  ecpially 
defective.  A  building  with  a  single  fault  can  scarcely  generate 
pestilence,  unremittingly,  for  so  many  years  as  this  did. 

In  1837,  we  find  Dr.  A.  Shanks,  of  H.  M.  55th  Regiment, 
posted  there,  reporting  that  the  Barracks  consisted  of  several 
ranges  of  low  narrow  buildings  with  tiled  roofs,  in  the  form  of 
an  oblong  square,  to  which  an  additional  wing  would  appear 
to  have  been,  latterly,  added.  They  were  without  any  openings 
in  the  top  of  the  walls,  or  roofs  for  ventilation,  without  any 
verandah,  on  the  outside,  to  protect  the  men  from  the  sun, 
wind,  and  rain  ;  and  with  a  very  narrow  one,  only  six  or 
seven  feet  wide,  on  the  inside.  The  windows  were  small  and 
fitted  with  iron  bars,  and  only  wooden  shutters ;  so  that,  if 
kept  open,  the  men  were  exposed  to  a  current  wind,  and  if 
closed,  they  were  entirely  without  ventilation.  The  accommo¬ 
dation  was  not  sufficient  for  a  Regiment  of  8  or  900  men.  The 
strength  of  the  55th,  on  its  arrival  at  Secunderabad,  amounted 
to  nearly  one  thousand,  and  so  crowded  were  some  of  the  rooms 
that  three  cots  were  placed  together,  betioeen  the  windows,  touch¬ 
ing.  There  was  a  total  want  of  tables  and  forms, — so  that  the 
men  could  not  dine  comfortably  and  respectably.  Each  man 
eat  his  dinner  on  his  cot  out  of  the  common  black  earthen 
pots  of  the  country. f  Later  J  we  find  the  Surgeon  of  the  55th 
reporting  that  the  Barrack  accommodation  had,  recently,  been 
made  ample  for  a  Regiment  of  a  thousand  strong,  and  was  of 
a  very  good  description.  The  Barrack  Rooms  being  large, 
lofty,  (18  feet  high — we  are  not  told  what  their  height  had 

*  There  were,  however,  some  exceptions  in  1843.  One  of  the  Barracks 
for  the  Horse  Artillery,  at  St.  Thomas’s  Mount,  was  a  new  bomb-proof 
building,  lofty  and  “  with  a  row  of  small  windows  round  the  building, 
close  to  the  roof,  which  conduced  greatly  to  the  free  circulation  of  air.” 
In  the  following  year,  one  of  the  otherwise  very  exceptionable  European 
Barracks  at  Bellary  had  pent  roofs,  tiled,  with  ventilators,  these  had,  how¬ 
ever,  only  been  introduced  about  two  years  previously.  The  Madras 
Medical  Board  then,  almost  invariably,  noticed  the  absence  of  roof  venti¬ 
lation  in  their  European  Hospitals  and  Barracks. 

f  Madias  Quarterly  Medical  Journal, for  July  1839. 

X  Ibid,  for  October  1841. 
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formerly  been)  and  comfortable,  with  enclosed  terraced  veran¬ 
dahs,  and  admitting  of  free  ventilation  by  the  numerous 
doors,  and  by  apertures  placed  in  the  tops  of  the  walls  for 
that  purpose.  The  verandah  doors,  in  the  Barracks,  had  the 
upper  thirds  venetianed  and  partly  glazed.  The  communicating 
doorways,  between  the  verandahs  and  centre  rooms,  were  open 
in  both  and  about  seven  feet  apart. 

It  will  not  be  forgotten  that  Lord  Panmure’s  Sanitary 
Commissioners,  when  they  arrived  at  the  seat  of  War,  found 
the  Portsmouth  Huts,  in  the  Camp  before  Sebastopol,  with  their 
“  roofs  covered  with  felt — impervious  to  air.  In  some  huts, 
there  was  a  swing  window  at  each  end,  under  the  ridge,  and 
one  door :  in  others,  the  windows  over  the  door  would  not 
open,  although  the  window,  at  the  opposite  end,  opened  by 
sliding.  These  huts  had  no  independent  means  of  ventil  ition.” 
In  many  instances,  judicious  means  had  been  taken,  by  the 
Medical  Officers,  for  ventilating  these  ill-constructed  Hospital 
Huts ; — still  we  are  told  that,  “  In  some  cases,  no  provision 
had  been  made  for  ventilating  the  Hospital  Huts.”  And, 
again,  “  In  a  few  of  the  old  huts,  first  erected,  no  means  of  ven¬ 
tilation  were  ever  adopted  up  to  the  time  when  they  were,  final¬ 
ly,  evacuated  by  the  troops.”* 

Certain  of  the  temporary  buildings  which  were  hastily  con¬ 
structed  for  the  European  Troops  who  joined  us  during  the 
late  mutinies,  such  as  the  Barracks  and  Hospital  in  the  Fort 
of  Allyghur,  and  in  the  Cantonment  at  Muttra — were,  at  first, 
wholly  without  roof  ventilation ;  but  this  defect  was  early 
corrected. 

The  fault  of  the  roof  ventilation,  in  many  of  our  tem¬ 
porary  Barracks,  even  at  present,  is  that  the  openings  are 
not  weather-tight ;  and  that,  consequently,  during  the  rains, 
the  interior  of  the  building  cannot  be  kept  dry.  This 
is  the  case  in  the  temporary  Barracks  at  Cawnpore  and 
Ghazeepore,  and  in  the  iron-framed  Barracks  and  Hospi¬ 
tal  at  Dum-Dum.  There  would  appear  to  be  no  great 
mechanical  difficulty  in  remedying  this, — replacing  the  open¬ 
ings,  below  the  eaves,  with  bent  zinc  tubes,  of  sufficient 
width,  lig-ht  being  admitted  by  immovable  upper  windows, 
by  inserting  well  fitted  swing  windows  with  a  sufficient  num¬ 
ber  of  the  panes  replaced  with  perforated  zinc  plates  and  with 
proper  shutters, — or  by  protecting  the  openings  in  the  roof 


*  Report,  pp.  121,  138,  171. 
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with  pent  coverings,  of  ample  lateral  spread,  or  with  well- 
constructed  louvres  or  cowls.* * * § 

The  mechanical  means  which  have  heen  employed  and 
suggested  for  Cooling  Barracks  and  Hospitals  in  India,  may 
here  he  briefly  considered,  with  especial  regard  to  the  influence 
which  they  exercise  in  promoting  Ventilation. 

Punkahs.  Have  been  employed,  from  time  immemorial,  by 
the  wealthier  Natives  of  India. f  These  huge  fans  are  des¬ 
cribed];  as  effective  merely  in  whirling  and  whisking  about 
the  air  without  the  power  of  driving  it  out  and  of  leaving  its 
place  to  be  supplied  by  fresh  air.  This  is,  certainly,  not  the  case 
in  rooms  which,  like  most  Barrack  and  Hospital  wards  in  India, 
are  open  on  both  sides.  Large-framed  punkahs,  suspended 
lengthways  down  these  apartments,  when  vigorously  pulled, 
drive  a  body  of  air,  commensurate  with  the  extent  of  their  own 
surface  and  with  the  space  which  they  traverse,  through  the 
opposite  openings  at  each  vibration.  Hence  the  great  superi¬ 
ority  of  the  old-fashioned  deep  Punkahs  over  the  narrow  ones, 
now  very  commonly  in  use, — and,  hence,  the  importance  of 
furnishing  narrow  rooms,  ventilated  at  the  sides,  with  two 
or  more  rows  of  punkahs  placed  lengthways , — the  usual  ar¬ 
rangement,  but  one  which  I  have  seen  overlooked. 

Since  the  year  1848,  Punkahs  have  been  allowed  in  Bar¬ 
racks  and  other  buildings  appropriated  for  the  use  of  European 
Troops.  Their  introduction  in  European  Hospitals  dates 
from  a  somewhat  earlier  period.  I  believe  that  Dr.  Turner, 
of  the  1st  Bengal  European  Regiment,  and  Dr.  G.  G.  Brown, 
then  in  Medical  charge  of  the  1st  Troop  1st  Brigade  Ben¬ 
gal  Horse  Artillery,  at  Muttra,  were  among  the  first  Medi¬ 
cal  Officers  who  applied  for  and  obtained  them,  for  their 
Hospitals,  in  1828  and  1829. § 


*  In  speaking  of  Barracks  in  the  Bombay  Presidency,  Dr.  Arnott  re¬ 
marks  that  “  The  metal  cowls  are  a  great  improvement  on  the  old  venti¬ 
lators  which,  at  certain  seasons,  were  of  no  utility  at  all,  as  they  had  to 
he  matted  up  to  keep  out  the  rains.” 

f  Mons.  Bernier  describes  them  as  being  in  use  when  he  visited  Delhi. 

£  Ranken  and  Tomlinson. 

§  Punkahs  are  allowed  for  Barracks  under  the  provisions  of  G.  G.  0. 
No.  86,  25th  February  1848,  G.  0.  C.  C.,  17th  April  1852,  14th  April 
1854,  and  12th  May  1855.  The  rules  under  which  they  are  furnished 
will  be  found  laid  down  in  the  Bengal  Public  Works  Code,  page  238, 
and  Supplement  page  20,  and  are  as  follow  : — 

Punkahs  will  be  supplied  to  the  following  Buildings,  in  the  lines  only  of 
European  Corps,  including  the  Europeans  of  the  Sappers  and  Miners — 
Barracks,  Canteens,  Canteen  Guards,  Conjee  House  Guards,  Hospitals, 
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Dr.  C.  M.  Henderson  lias  recommended,  for  Hospitals,  an 
arrangement  of  the  beds  which  might  be  easily  and,  we  think, 
advantageously  adopted  in  those  Barracks  where  the  mess- 
rooms  are  separate  from  the  dormitories.  Dr.  Henderson  consi¬ 
ders  that  each  sleeping  ward  should  be  of  breadth  sufficient 
to  allow  of  the  beds,  instead  of  being  arranged  round  the 
walls,  as  is  usual,  being  brought  more  into  the  centre  of  the 
apartment,  allowing  a  passage  of  sufficient  breadth  down  tlie 


Hospital  Guards,  Libraries,  Main  Guards,  Quarters  of  Non-Commis¬ 
sioned  Staff,  School  Rooms,  Sergeants’  Messes,  Workshops.  The  supply- 
of  Punkahs,  in  new  Buildings,  is  the  Executive  Engineer’s  duty.  Their 
subsequent  renewal,  and  their  construction  and  hanging  in  Buildings  in 
which  they  were  not,  originally,  required  will  devolve  on  the  Barrack  Master. 

Punkahs  will  be  supplied,  at  Government  expense,  for  the  use  of  the 
Troops  at  Church,  even  though  the  Church  be  not  Government  property. 

Fringes  are  authorized  to  be  supplied  to  all  Punkahs. 

Punkahs,  in  Barracks,  may  be  suspended  by  light  iron  rods.  They  need 
not  be  removed  in  the  cold  season,  but  shall  then  be  hauled  up  out  of  the 
way,  and  so  as  to  interfere,  as  little  as  possible,  with  ventilation. 

Punkahs  shall  be  suspended  by  at  least  three  ropes  or  rods,  and  due 
care  shall  be  taken  to  prevent  friction  causing  the  supports  to  wear 
through. 

Until  lately,  the  sum  of  Company’s  Rupees  300  per  annum  only  was 
allowed,  for  each  company,  towards  the  expense  of  pulling  punkahs.  Any 
additional  cost  had  to  be  defrayed  by  the  men  themselves,  or  from  the 
Canteen  Fund.  Now,  the  Government  pay  the  whole  expense  of  pulling 
punkahs  for  European  Troops.  The  Commanding  Officer  and  Executive  En¬ 
gineer  settle  between  them  the  sum  to  be  allowed,  monthly,  for  pulling 
all  the  punkahs  required  for  the  health  and  proper  comfort  of  the 
men  and  their  families.  (Public  Works  Code — Additions — page  269.) 

It  is  laid  down,  in  the  Bengal  Military  Regulations,  that  punkah 
coolies  are  to  be  entertained  at  the  commencement  of  the  hot  season  and 
discharged  at  the  close  of  the  rains,  under  the  authority  of  the  Officer 
Commanding  the  Station,  based  upon  the  report  of  a  Committee,  one 
member  of  which  should  be  a  Medical  Officer  ; — such  Committees  to  be 
assembled  whenever  necessary. 

Early  in  each  hot  season,  the  Barrack  Master  will  pay  the  sums  allowed 
by  Government  towards  pulling  the  punkahs  for  the  year,  to  the  Com¬ 
manding  Officers  of  Corps  and  Detachments,  whose  receipts  will  be  suffi¬ 
cient  vouchers  for  the  charge. 

Barrack  Masters  are  responsible  that  the  punkah  ropes  and  rods  are 
strong  and  in  good  order.  They  must  supply  new  ones  when  necessary, 
on  the  requisition  of  the  Regimental  authorities,  as  in  the  case  of  Barrack 

furniture. 

Commanding  Officers  will  take  measures  to  prevent  clothes  or  other 
articles  being  hung  on  the  punkahs  and  punkah  ropes,  and  will  use  pre¬ 
cautions  to  exact  a  proper  proportion  of  labour  from  the  punkah  pullers, 
who  should  be  placed  under  the  orders  of  Non-Commissioned  Officers, 
as  well  to  see  that  they  perform  their  duty  as  to  protect  them  from 
ill-usage. 

w 
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centre,  and  one  on  each  side  between  the  beds  and  walls.  The 
advantage  of*  this  would  be  that  the  people  would  get  the  full 
benefit  of  the  punkahs,  which  they  do  not  when  their  heads 
are  near  the  wall, — that  they  would  have  a  freer  circulation 
of  air  in  all  directions,  and  that  those  on  both  sides  of  the 
ward  would  derive  benefit  from  the  tatties  in  the  hot  season, 
when  those  on  one  side  of  the  ward  usually  complain  more 
of  heat  than  those  on  the  other. 

KJms-Khus  Tatties. — Wherever,  throughout  the  plains  of 
Upper  India,  the  hot  Westerly  winds  prevail — European  Bar¬ 
racks  an  1  Hospitals  are  provided  with  these  contrivances,* 

*  The  rules  under  which  they  are  allowed,  in  the  Bengal  Presidency,  are 
laid  down  as  follow,  in  the  Public  Works  Code,  chap,  xx,  sec.  5,  page  240. 

Tatties  will  be  supplied  and  watered,  at  the  expense  of  Government,  to 
the  buildings  occupied  by  the  Non-Commissioned  Officers  and  Soldiers  of 
European  Corps,  and  to  other  European  Non-Commissioned  Officers  and 
Soldiers  not  in  receipt  of  staff  salary.  But  tatties  are  not  allowed  to 
Warrant  Officers,  to  the  European  Non-Commissioned  Officers  of  Native 
Corps  (except  the  Sappers  and  Miners),  or  to  any  European  Non-Commis¬ 
sioned  Officers  or  Soldiers  who  receive  staff*  salary  except  those  doing  duty 
with  European  Corps. 

Tatties  are  allowed  to  the  Hospitals,  Guards  and  Workshops  of  Euro¬ 
pean  Corps ;  also  to  the  Canteen  Guards  and  Canteen  Sergeants’  Quarters, 
but  not  to  the  Canteen,  unless  it  be  required  to  be  open  during  the  heat 
of  the  day. 

Tatties  are  allowed  to  the  families  of  European  Soldiers  left  in  canton¬ 
ments  when  the  Troops  are  on  service — that  is,  to  such  portion  of  the 
Barracks  as  is  necessary  for  their  accommodation. 

Tatties  are  also  allowed  to  Troops  quartered  in  tents  during  the  hot 
season. 

The  number  of  tatties  to  be  furnished  to  any  building,  is  restricted 
to  half  the  number  of  apertures  (doors  and  windows),  but  to  each  Ser¬ 
geant’s  bungalow  only  one  tattie  is  allowed. 

One  Bheestie  is  allowed  to  every  three  tatties,  and  one  coolie  for  every 
two.  Also  the  necessaiy  number  of  Mate  Bheesties  and  Mate  Coolies 
according  to  local  custom,  and  bullocks  with  leather  bags  for  filling  the 
reservoirs.  One  nand  and  one  dolchie  are  allowed  to  every  two  tatties 
when  they  are  near  together,  and  one  to  each  when  they  are  distant. 

Estimates  for  the  preparation  and  watering  of  tatties  will  be  furnished, 
annually,  by  Barrack  Masters,  who  will  supply  the  tatties,  and  make  any 
repairs  and  renewals  that  may  be  necessaiy  in  the  course  of  the  hot 
season. 

From  the  date  on  which  the  tatties  are  brought  into  use,  the  establish¬ 
ment  of  Bheesties  and  Coolies  will  be  entertained  by  the  Barrack  Masters 
for  watering  them,  and  placed  under  the  control  of  Officers  Commanding 
Corps  and  Detachments,  who  will  take  measures  for  ensuring  a  plentiful 
and  regular  supply  of  water  for  the  tatties. 

Commanding  Officers  will  receive  from  Barrack  Masters,  monthly,  the 
sums  required  for  the  payment  of  the  Establishment,  and  will  be  respon¬ 
sible  for  its  proper  disbursement.  Receipts,  in  duplicate,  will  be  furnished 
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which  are  light  double  frames  of  wood,  between  which  layers 
of  the  fragrant  Khus-Khus  ( Andropogon  muricata)  are  fasten¬ 
ed.  These, — being  fitted  to  the  windward  apertures  of  an 
apartment,  and  being  kept  constantly  wetted, — temper  the  dry- 
hot  wind  as  it  passes  through,  thus  rendering  the  interior  of 
the  room  moist  and  delightfully  cool.  The  objections  to 
which  tatties  are  liable  are  recognised  by  every  one  of  Indian 
experience.  They  are  inoperative  during  the  extremely  trying 
and  unhealthy  intervals  of  hot  and  still  weather  which  precede 
and  follow  the  hot  winds.  The  variable  nature  of  these  winds 
also  prevents  them  from  acting  at  the  very  times  when  their 
cooling  and  ventilating  influence  is  most  needed.  Mr.  Jeffreys 
remarks  that  constant  vigilance  is  necessary  to  keep  them 
from  becoming  dry  through  the  insatiable  thirst  of  the  hot 
wind,  and  the  lassitude  and  indolence  of  the  purveyors  of 
water  to  it.  We  may  then  find  the  air,  within  the  tattee,  rise, 
in  a  quarter  of  an  hour,  from  a  temperature  of  seventy-eight 
or  eighty  degrees  to  one  hundred  degrees  or  more,  and  from  a 
humid  to  a  very  arid  state.  These  transitions  are  liable  to  be 
repeated  in  a  barrack  several  times  a  day,  and  are,  unquestion¬ 
ably,  very  trying,  yet  not  equal  to  the  uninterrupted  play  of 
the  hot  and  arid  wind  upon  the  skin.  Another  defect  of  tatties 
is  that  they  are  of  little  or  no  use,  at  night,  without  the  aid  of 
blowing  machines.* 

Tatties  are  not  allowed  for  Barracks  in  Lower  Bengal,  where 
the  hot  winds  do  not  prevail,  and  the  atmosphere  is  laden 


by  Commanding  Officers  to  Barrack  Masters,  who  will  attach  one  copy,  as 
a  voucher,  to  their  bills. 

If  the  period  for  the  employment  of  the  Establishment,  calculated  for 
in  the  estimate,  should  be  likely  to  be  exceeded,  in  consequence  of  an 
unusually  long  continuance  of  the  hot  winds,  the  Barrack  Master  should 
apply  for  the  issue  of  a  Station  Order  to  continue  it  as  long  as  may  be  ne¬ 
cessary. 

Estimates  for  making  up  and  watering  tatties  for  the  ensuing  season, 
niust  be  sent  in  by  the  20th  December  of  each  year,  (in  Form  No.  123) 
accompanied  by  statements  shewing  the  buildings  they  are  to  be  applied 
to  (Form  No.  124),  and  by  explanations  of  any  difference  between  the 
number  of  tatties  estimated  and  that  supplied  in  the  previous  season. 

Khus  must  be  purchased  fresh,  and  the  use  of  any  portion  of  old  khus 
in  new  tatties  is  prohibited.  Khus  is  to  be  estimated,  charged  for  and 
entered  in  returns,  cleaned  and  free  from  knots  or  lumps. 

The  bamboos  of  old  tatties  must  be  carefully  preserved,  for  use  during 
the  ensuing  season,  as  well  as  the  nands  and  dolchies.  The  old  khus 
should  be  kept  till  the  tatties  for  the  ensuing  season  have  been  made  up, 
and  should  then  be  sold  or  burnt. 

*  Op.  citat,  p.  129. 
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with  moisture  throughout  the  greater  part  of  the  year.  Still, 
there  is  a  period  of  about  six  weeks,  previous  to  the  setting  in 
of  the  rains,  on  about  the  20th  of  June, — when  the  atmos¬ 
phere  is  dry  and  extremely  hot,  when  Ardent  Fever  and  Heat 
Asphyxia  are  prevalent, — during  which  the  use  of  tatties 
would  be  of  great  advantage  in  our  Calcutta  and  other  Bar¬ 
racks  throughout  this  part  of  Bengal. 

We  have  already  alluded  to  ljie  mechanical  difficulties 
which  attend  the  provision  of  adequate  Roof  Ventilation  in 
India.  Until  about  thirteen  years  ago,  very  few  Barracks  and 
Hospitals,  in  the  Bengal  Presidency,  were  furnished  with 
roof  openings*  The  hesitation  with  which  the  adoption  of 
these  was  decided  upon  appears  to  have  arisen  from  the  re¬ 
cognition  of  the  fact  that,  where  successful  efforts  are  made 
to  cool  the  interior  of  any  building  during  the  prevalence  of 
great  heat  in  a  tropical  climate,  the  effete  air,  which  rises  in 
the  apartment,  is  still  cooler  and  heavier  than  the  hot  rarified 
air  without,  which,  when  the  wind  is  strong,  is  liable  to  be 
forced  in,  especially  by  roof  openings.  I  find,  in  looking  over 
the  records  of  the  Director  General’s  Office,  that,  in  1847, 
the  Officiating  Engineer  of  Agra,  wrote  to  the  Superintending 
Surgeon  of  that  circle,  that  an  open  ventilating  ridge  tile  had 
been  approved  of  by  the  Superintending  Engineer  N.  W.  P., 
according  to  a  pattern  introduced  at  Meerut  by  Capt.  Jackson, 
Executive  Engineer,  and  that  he  would  address  the  Superin¬ 
tending  Engineer  as  to  whether  any  steps  should  be  taken 
to  supply  such  tiles  to  the  thatched  Barracks  at  Agra.f 
The  Officiating  Engineer,  at  the  same  time,  begged  to  draw 
attention  to  the  objection  which  existed,  at  Agra,  to  all  apertures, 
in  buildings,  that  cannot  be  closed,  at  pleasure,  in  consequence 
of  the  Hot  Wind  and  Sand  admitted  by  them, — “  thus  doing 

*  In  18J2,  at  the  express  instance  and  earnest  representation  of  Dr. 
Panton,  who  was  then  Superintending  Surgeon  of  Kurnaul,  ventilating 
openings  were  broken  out  in  the  Hospitals  of  the  3rd  Light  Dragoons 
and  1st  European  Light  Infantry  at  that  station. 

f  It  is  here  worthy  of  remark  that  these  Barracks  were  extreme  ex¬ 
amples  of  that  fatal  ingenuity  which,  of  old,  almost  invariably,  led  to 
the  selection  of  the  worst  imaginable  mode  of  placing  Indian  Barracks. 
In  their  report  for  the  year  1847-48,  the  Medical  Board  describe  them 
as  being  “so  ill  placed  that  the  windward  range  intercepts,  in  a  great 
degree,  the  prevailing  winds,  so  that  the  other  ten  are  but  little  affected 
by  them.  The  Barracks,  too,  are  low ;  and,  after  all  that  has  been  said 
and  written  on  the  subject,  no  effectual  measures  have  been  taken  to 
improve  the  ventilation  of  either  them  or  the  Hospital, — ^notwithstand¬ 
ing  the  great  benefit  that  has  been  admitted  to  have  followed  those 
measures,  at  other  stations.” 
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away,  in  a  great  measure,  with  the  advantage  gained,  at  a 
great  expense,  by  the  use  of  tatties.”  Upon  the  reeeipt  of  this 
objection,  the  Medical  Board  issued  a  Circular  to  Superin¬ 
tending  Surgeons  enquiring  into  the  utility  or  otherwise  of 
the  measures  which  had  be'en  adopted  for  the  better  ventila¬ 
tion  of  the  Barracks  within  their  circles,  particularly  as  re¬ 
gards  the  elfect  of  the  openings  made  in  the  tops  of  the 
buildings.  The  opinion  of  the  Executive  Engineer  Officer  of 
Agra  appeared  to  the  Board  to  be  immature,  and  contrary  to 
their  own  actual  experience.  The  result  of  this  enquiry  showed 
tiiat  several  of  the  most  experienced  Engineer,  Military,  and 
Medical  Officers  in  the  Presidency  were,  unhesitatingly,  of 
opinion  that  the  ventilators  which  had  been  made  in  the  roofs 
of  both  Barracks  and  Hospitals  were  of  most  essential  use 
and  benefit ;  and  that,  instead  of  the  ventilators  counteract¬ 
ing  the  influence  of  the  tatties,  their  effect  was  diametrically 
the  reverse. 

These  principles  have  now  become  trite,  and  there  is, 
probably,  no  one,  in  the  present  day,  who  does  not  fully 
admit  them.  Still  it  may  be  interesting  to  learn  upon  what 
arguments  this  measure  of  sanitary  reform  was  introduced 
in  Bengal, — only  thirteen  years  ago.  In  a  letter  to  Dr.  Jack- 
son,  Superintending  Surgeon  of  Sirhind,  Major,  now  Brigadier 
General  Sir  It.  Napier,  the  eminent  military  Architect  who 
constructed  the  European  Barracks  at  Umballa,  wrote,  in 
1847 — “  The, openings  for  ventilation  will  assist  the  operation 
of  the  tatties,  by  promoting  a  cuirent  of  air  passing  through 
the  tatties  and  out  at  the  ventilators.”*  “  If  occasional  incon¬ 
venience  is  felt,  from  the  admission  of  dust,  &e.  it  is  infinitely 
better  that  the  men,  in  Barracks, should  breathe  pure  air, though 
it  should  be  hot,  than  foul  air  at  a  lower  temperature.  I 
arrived  at  Kurnaul  immediately  after  the  season  of  1842,f 
and,  from  what  I  heard  of  the  state  of  the  Public  Buildings, 
during  the  sickness  and  from  my  own  observation,  since 
that  period,  of  the  effects  of  ventilation  in  Public  Build¬ 
ings  generally,  I  am  of  opinion  that,  for  the  close  oppres¬ 
sive  weather,  during  and  towards  the  end  of  the  rains,  the 
arrangements  for  ventilation  can  hardly  be  too  free;  though, 
for  the  cold  season,  it  is  desirable  to  diminish  the  openings.” 


*  We  think  that  this  is  not  the  ease  in  the  lofty  barracks  which  are 
now  built  in  India, — but,  upon  this  point,  more  hereafter. 

t  For  an  account  of  the  sickness  which  prevailed  at  Kurnaul,  in  1842, 
and  the  following  year,  vide  pp.  150  and  171. 
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In  June  1845,  Lieutenant  Colonel  George  Brooke,  Com¬ 
manding  the  Artillery  at  Umballa,  wrote  to  Major  Napier, — - 
regarding  the  mode  of  ventilation  which  had,  recently,  been 
adopted  in  the  Barracks  for  H.  M.  Dragoon  Regiment,  at 
that  station, — that  the  Artillery  had,  of  late,  occupied  two 
Barracks  in  H.  M.  Dragoon  Lines.  Each  Barrack  was  re¬ 
quired  to  accommodate  about  140  men, — hence,  the  build¬ 
ings  were  excessively  crowded,  both  in  their  central  wards 
and  their  inner  verandahs,  during  the  hottest  part  of  the 
season  ;  yet  it  had  been  the  first  time,  during  Colonel  Brooked 
period  of  service,  that  it  had  been  found  unnecessary  to  use 
injunction  and  coercion  to  prevent  the  men  from  sleeping 
outside  or  quitting  the  Barracks  for  air,  after  they  had  been 
shut  up,  during  a  storm.  The  Barracks  had  remained  free 
from  offensive  smells.  The  thermometer  had  not  ranged 
higher,  in  these  buildings,  than  in  the  best  private  house  at 
the  station.  The  number  of  sick  had  been  unusually  small. 
Practically,  Colonel  Brooke  could  best  appreciate  the  benefit 
of  this  improved  system  of  ventilation  by  the  great  alacrity 
of  the  men  at  morning  exercises,  after  refreshing  sleep  inside 
the  Barracks,  and  by  the  absence  of  that  languor,  heretofore, 
so  prevalent  in  the  hot  season.  The  Umballa  Barracks,  for 
the  Infantry  and  Dragoons,  were  ventilated  by  side  openings 
extending  the  whole  length  of  the  ridge  pole,  which  was 
raised  a  little.  The  Hospital  ventilators  had  the  additional 
advantage  of  shutters  which  closed  the  apertures  during 
the  excessively  cold  weather  at  that  station.* 

I  believe  that  all  that  is  needful, — to  prevent  impediment  to 
the  escape  of  the  effete  but  still,  as  regards  the  outer  atmosphere, 
comparatively  cool  and  heavy  air  collected  at  the  upper  part  of  a 
building  during  the  hot  winds, — is  not  to  rely  wholly  upon  ridge 
ventilation,  but  to  have  dormer  ventilators  in  the  pent  roof,  and 
also  swing  windows  not  too  high  up  in  the  wall — carefully 
arranging  that,  these  being  placed  opposite  to  each  other,  with 
no  intervening  or  outward  obstacle,  they  shall  allow,  when 
open,  of  a  thorough  draft  from  side  to  side.  Thus  affording 
a  ready  means  of  escape  for  the  vitiated  air  during  hot  still 
weather,  and  permitting  the  hot  wind  to  pass  through  occasion¬ 
ally  ;  which  it  will  do  without,  materially,  interfering  with 
the  cool  damp  air  in  the  lower  part  of  the  building.  These  open¬ 
ings  should  be  large,  and  can,  of  course,  be  fitted  with  tatties, 
if  necessary. 


Suptg.  Suigeon  Jackson’s  lveport  for  1847-48. 
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Ventilation  and  Cooling  by  Blowing  Machines. — In  1824, 
Mr.  Julius  Jeffreys,  of  the  Bengal  Medical  Service,  contrived 
a  kind  of  Pendulum  Pump,  which  appears  to  be,  in  many 
respects,  well  adapted  for  the  cooling  of  small  apartments 
in  a  hot  climate.  In  1826,  Dr.  James  Ranken,  of  the  same 
service,  published  a  description  of  an  adaptation  of  the  Ven¬ 
tilating  Fanner,  invented  by  Dr.  Desaguliers  in  1734.  It 
does  not  appear  necessary  to  occupy  space,  here,  in  describing 
the  mechanism  of  Jeffrey's  Refrigerator  and  Rankin's  Therman- 
tidote,  or  of  the  Eccentric  Fans  which  are  used  with  so  much 
advantage  in  ventilating  Factories  at  Home,  as  full  accounts  of 
each,  with  illustrative  diagrams,  are  readily  available.* 

In  1 850,  seventeen  thermantidotes,  — havingbeen  constructed 
at  Lahore,  at  the  recommendation  of  Medical  Officers,  with 
a  view  to  giving  some  additional  comfort  to  European  Detach¬ 
ments  who  were  lodged  in  very  indifferent  temporary  quarters, — 
were  set  up  in  the  European  Barracks  and  Hospitals  at  that 
station,  by  authority  of  the  Military  Board, — who,  in  accord¬ 
ing  their  sanction,  directed  that  it  might  be  ascertained, 
whether  a  saving  might  not  be  effected  by  their  use  in  substi¬ 
tution  for  khus-khus  tatties.  On  this  occasion,  Mr.  Baddeley, 
then  Senior  Medical  Officer  at  the  station, — who  was  strongly 
interested  in  the  experiment, — recommended  that  each  of  the 
European  Hospitals  should  be  provided  with  at  least  four 
thermantidotes.  This  number  would,  he  considered,  in  all 
probability,  be  sufficient,  if  judiciously  arranged,  to  cool  the 
interior  of  the  buildings,  without  the  further  aid  of  tatties. 
Dr.  Baddeley  also  advised  that  the  machines  should  be  fixed 
under  the  eye  of  the  Medical  Officer,  or  under  the  direction  of 
a  Committee  of  Medical  Officers,  who  would  be  able  to  deter¬ 
mine  the  position  which  they  would  most  advantageously  oc¬ 
cupy.  In  his  Annual  Report,  for  1849-50,  Dr.  Corbyn,  then 
Superintending  Surgeon  of  that  circle,  cites  Mr.  Baddeley's 
account  of  this  important  experiment,  which  is  as  follows. 
“  25th  June.  Both  thermantidotes,  in  my  Hospital,  are  now  at 
work  and  answer  splendidly.  To-day  crowned  Simpson's  efforts 
with  success, f  as  regards  the  efficiency  of  his  plan  for  watering 
the  tatties  (through  which  the  stream  of  air  is  poured  from 
the  thermantidote  into  the  apartment)  “  without  the  aid 

*  Ranken  on  Public  Health  in  India.  Calcutta  Medical  and  Physical 
Trans,  vol.  3.  Butter  on  the  same  subject,  Ibid,  vol.  4.  Julius  Jeffreys 
— The  British  Army  in  India,  1858.  Tomlinson  on  Warming  and  Venti¬ 
lation, — in  Weale’s  Series. 

f  Captain  R.  S.  Simpson,  A.  D.  Commissary  General. 
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of  coolies.”  In  the  month  of  August  following,  Mr.  Bad¬ 
deley  reported  that  these  two  thermantidotes  had,  in  his 
opinion,  completely  answered  the  purpose  required,  viz. 
of  effecting  the  perfect  ventilation  and  cooling  of  the 
Hospital  without  the  aid  of  tatties,  which  had  been  dis¬ 
pensed  with,  excepting  the  one  connected  with  the  ther- 
mantidote.  The  plan  of  keeping  the  tatty  continually 
wetted,  without  the  employment  of  manual  labour,  was 
tried  on  one  of  them  with  complete  success ;  and  had,  Mr. 
Baddeley  believed,  met  with  the  unqualified  approval  of  every 
one  who  had  seen  it.  He  was  quite  confident  that  many  of  his 
sick  had  been  most  materially  benefited  through  the  means  of 
the  tliermantidote,  and  had  recovered,  when  placed  under  its 
influence,  more  speedily  than  they  would  have  done  without  it. 

The  Hospital  was,  at  all  times,  well  ventilated  and  free  from 
unpleasant  effluvia,  even  at  a  time  when  it  was  crowded  to 
excess,  as  was  the  case  during  the  epidemic  (already  described 
at  page  373).  At  that  time,  there  were,  sometimes,  upwards  of 
100  men  crowded  into  a  ward  fitted  for  the  accommodation  of 
45  only.  Notwithstanding  this  excessive  crowding,  the  air,  being 
kept  constantly  renewed,  continued  free  from  offensive  odours, 
and  was,  doubtless,  the  means  of  effecting  a  more  speedy  cure, 
and  preventing  the  disease  from  assuming  a  malignant  form. 
The  experiment,  in  this  case,  Mr.  Baddeley  held,  was  likewise  a 
fair  test  of  the  capabilities  of  the  machines  for  cooling  and 
ventilating  a  building. 

Mr.  Baddeley  showed  that  careful  European  superinten¬ 
dence  is  daily  required  in  order  to  secure  the  proper  work¬ 
ing  of  the  machine,  in  all  its  details,  without  which  the 
same  success  that  had  attended  his  experiment  would 
not  be  realized.  An  intelligent  European  must  be  de¬ 
puted  also  to  inspect  the  thermantidotes  daily — to  oil  the 
wheels,  and  to  preserve  the  axle  perfectly  clean  and  free  from 
rust.  The  rollers  must  be  preserved  from  dust  by  a  cap  of  tin 
or  wood.  When  the  thermantidotes  are  properly  arranged,  one 
is  required  for  25  men,  4  coolies  are  required*  to  work  the 
machine  day  and  night.  The  thermantidotes  are  required 
during  the  principal  part  of  the  year  for  the  purpose  of  throw¬ 
ing  into  the  building  fresh  air — a  thing  of  much  more  im¬ 
portance  even  than  cool  air.  Two  tatties  are  required  to  each 
machine  to  be  used  alternately  every  2  or  3  days.  Mr.  Bad¬ 
deley  had  been  informed  that  Captain  Fitzgerald,  of  the  5th 
Punjab  Cavalry,  had  worked  the  therm  antidote,  by  the  aid  of 
the  Persian  wheel,  with  great  success. 
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By  Captain  Simpson’s  contrivance,  the  tatty  was  sloped 
against  a  doorway — at  an  angle  of  about  18° — in  the  outer 
work  of  the  building,  and  was  closed  in,  at  the  sides,  by 
means  of  two  buttresses  projecting  from  the  wall  three  feet, 
which  also  supported  an  open  metal  trough,  5  inches  in  dia¬ 
meter,  perforated,  along  the  bottom,  with  small  holes.  The 
trough  was  half  filled  with  clean  sand,  in  a  bag,  and  a  re¬ 
gulated  supply  of  water  was  let  into  it  from  a  cistern  also 
supported  on  the  buttresses.  The  cistern  was  of  iron,  and 
held  about  12  cubic  feet  of  water  which  lasted  nearly  the 
same  number  of  hours,  and  kept  the  tatties  constantly  and 
uniformly  wetted. 

In  order  fully  to  test  their  utility,  several  of  the  therman¬ 
tidotes  were  made  over  to  other  portions  of  the  European 
Force  at  Lahore  for  experiment,  but  all ,  with  the  exception  of 
those  for  the  Artillery  and  II.  M.  \4nth  Dragoon  Hospitals ,  were 
perfectly  useless.  Simply  because,  (as  Mr.  Baddeley  reported), 
they  were  badly  put  up  and  never  worked.  Being  particularly 
interested  in  this  experiment,  he  took  notes  of  most  of  the 
thermantidotes  made  over  to  the  different  troops,  by  the 
Engineer,  for  this  experiment;  and,  therefore,  knew  exactly 
the  reason  why  any  of  them  failed. 

With  Mr.  Baddeley,  the  experiment  was  perfectly  successful 
as  reported  in  detail  to  the  Superintending  Engineer. 

Upon  this,  the  Medical  Board  reported  that  they  consi¬ 
dered  that  Mr.  Baddeley  was  deserving  of  much  praise 
and  credit  for  the  conscientious  earnestness  he  had  displayed 
in  the  prosecution  of  this  enquiry  so  deeply  affecting  the 
comfort  and  health  of  the  sick  soldier.  They  were  of  opinion 
that  he  had  demonstrated  the  practicability  of  applying, 
most  effectually,  this  machine  for  the  purpose  so  much  de¬ 
sired,  and  its  positive  superiority  to  the  old  and,  unfortunately, 
still  generally  practised  plan  of  cooling  Barracks  and  Hos¬ 
pitals  by  means  of  watered  tatties ;  and,  as  it  appeared  to 
be  one  of  real  economy  also  in  the  large  saving  of  servants’ 
wages,  they  expressed  an  earnest  hope  that  no  obstacle  would 
be  offered  to  the  general  introduction  of  thermantidotes,  for 
cooling  and  ventilating  Barracks  and  Hospitals,  in  substitu¬ 
tion  of  the  present  clumsy  and  very  inefficient  means  to 
such  an  end.* 

The  Military  Board  had,  previously,  arranged  with  the 
Superintending  Engineer  that  a  contingent  bill  should  be 


*  Annual  Report  for  1850-51. 
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prepared,  and  that  a  careful  analysis  should  be  sent  with  it 
of  the  comparative  cost  between  this  method  of  cooling  a 
Barrack,  during  the  hot  season,  and  the  khus-khus  tattles 
heretofore  used.  I  regret  that  I  have  been  unable  to  learn 
whether  the  Superintending  Engineer’s  report  was  favorable, 
or  otherwise,  to  the  success  of  the  experiment,  in  both  a 
mechanical  and  a  financial  point  of  view.  The  utility  of 
the  apparatus  remains  a  fact  admitted  by  nearly  every  Medi¬ 
cal  and  Military  Officer  of  experience, — sufficient  evidence 
of  this  appears  in  the  fact  that  tbermantidotes  may,  by 
Regulation,'*  be  supplied  for  the  Hospitals  of  European 
Troops  to  the  extent  allowed  by  the  Superintending  Surgeon ; — 
but  I  am  not  acquainted  with  any  order  or  rule  under  which 
they  are  obtainable  for  Barracks. 

I  understand,  however,  that  a  series  of  experiments  are 
being,  or  were  lately,  tried  at  Dum-Dum,  under  orders  of  the 
Government  of  India  in  the  Department  of  Public  Works,  with 
a  view  to  the  introduction  of  a  mode  of  ventilating  Barracks 
by  means  of  “  Blowing  Tubes” — the  buildings  being  provided 
with  apertures  in  the  walls  on  both  sides  of  the  room  be¬ 
tween  every  two  beams,  whereby  effective  ventilation,  for  the 
stratum  of  air  above  the  top  sill  of  the  windows  and  doors, 
may  be  effected. 

It  has  been  found,  in  practice,  that  the  horizontal  column  of 
air,  driven  forward  by  an  ordinary  thermantidote,  has  very 
l  ittle  lateral  spread  ;  hence  that,  while  a  cool  stream  of  air  passes 
from  it  down  the  middle  of  the  room,  the  people  occupying 
cots,  at  the  sides,  gain  none  of  the  advantage,  and  remain 
oppressed  by  heat.  It  is,  therefore,  considered  necessary,  by  the 
most  practical  observers,  that  an  apartment,  of  the  ordinary 
width  of  a  Barrack  room,  should  have,  at  least,  three  therman- 
tidotes  constantly  at  wrork  during  hot  and  close  weather. 

Ventilating  Fans,  the  wheels  of  which  are  connected  with 
the  steam  or  other  force  which  sets  in  motion  the  various 
machines  of  the  establishment,  are  much  in  use  in  Factories 
at  Home,  and  are  describedf  as  fulfilling,  as  ventilators,  all 
the  conditions  required.  Always  in  their  places,  they  give  no 
trouble,  do  their  duty  efficiently,  and  require  no  superinten¬ 
dence. 

In  speaking  of  the  ventilation  of  factories,  Dr.  Ure  (as 
cited  by  the  above  authority),  remarks  that  the  Engineers  of 


*  Public  Works  Code,  Chap.  XX.  Sec.  IV.  p.  235. 
f  Tomlinson. 
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M  an cliester  do  not  trust,  for  a  sufficient  supply  of  fresh  air 
into  any  crowded  hall,  to  the  currents  physically  created  in 
the  atmosphere  by  the  difference  of  temperature  excited  by 
chimney  draughts ;  but  that  the  factory  plan  is  to  extract 
the  foul  air,  in  measurable  volumes,  by  mechanical  means  of 
the  simplest  and  most  unfailing  kind,  especially  by  Eccentric 
Fans,  made  to  revolve  with  the  rapidity  of  nearly  100  feet 
per  second ;  and,  thereby,  to  ensure  a  constant  renewal  of  the 
atmosphere  in  any  range  of  apartments,  however  large  or 
closely  crowded  they  may  be.  The  effect  of  one  of  Fair- 
bairn  and  Lillie’s  four-guinea  fans  upon  a  large  factory  is  truly 
admirable ;  it  not  only  sweetens  the  interior  space  immedi¬ 
ately,  but  renders  the  ingress  of  bad  odours,  from  without, 
impossible.  When  such  a  fan,  placed  at  one  end  of  an  apart¬ 
ment  about  200  feet  long,  is  in  full  action,  it  throws  the  air 
so  powerfully  out  of  it  as  to  create  a  draught  at  the  other 
end  of  the  room,  capable  of  keeping  a  weighted  door  six 
inches  ajar.  When  connected,  in  the  attics,  with  a  horizontal 
pipe,  into  which  vertical  tunnels,  from  each  room,  are  inserted, 
it  draws  out  the  air  so  rapidly  from  them  as  to  rouse  a  breeze 
from  every  part  of  the  adjoining  floors,  thus  producing  an 
excess  of  ventilation  in  the  apartments.  In  a  Weaving  Mill, 
near  Manchester,  where  tire  ventilation  was  bad,  the  proprietor 
caused  a  fan  apparatus  to  be  mounted.  The  consequence  soon 
became  apparent,  in  a  curious  manner.  The  work  people  com¬ 
plained  that  the  ventilator  had  increased  their  appetites  and, 
therefore,  entitled  them  to  a  corresponding  increase  of  wages. 

It  must  be  evident  that  such  strong  currents  of  cooled  air 
as  are  produced  by  stegm  machinery,  are  not  applicable  to  the 
perflation  of  Barracks,  much  less  of  Hospitals  in  India.  The 
above  familiar  facts  have  merely  been  cited  in  illustration 
of  the  power  which  we  possess  in  effecting  the  much  desired 
end  by  the  employment  of  well  adapted  machinery ; — and 
it  is  to  be  trusted  that,  ere  long,  Blowing  Machines  may  be 
introduced  in  all  our  Barracks  and  Hospitals,  at  least  wher¬ 
ever  the  hot  winds  prevail ;  tatties  and  punkahs  being  also 
employed, — as  locality,  climate,  the  structure  of  buildings  and 
other  circumstances  may  demand  their  use. 

Underground  Apartments  and  Plans  for  Ventilating  Indian 
Barracks  by  Tunnels.  Many  wealthy  natives,  in  Upper  India, 
have  underground  apartments,  or  tale  kanas ,  which  are  in¬ 
tended  to  be  resorted  to  in  extremely  hot  weather.  In  the 
absence  of  proper  means  for  cooling  rooms,  these  have,  some¬ 
times,  been  found  useful.  I  find  it  mentioned,  in  the  late 
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Superintending  Surgeon  W.  Jackson’s  Annual  Report  for 
1843-44,  that  the  15th  Regiment  Native  Infantry  marched 
from  Delhi  to  Khytul  in  the  month  of  April  1843,  in  fine 
order,  and  1100  bayonets  strong.  In  the  month  of  June,  their 
health  gave  way.  Confined  in  a  fort, — surrounded  by  a  moat 
on  three  sides  which,  as  the  heat  increased,  was  either  stag- 
mant  or  dried  up,  exhaling  malaria, — the  men  became  the 
subjects  of  fever  which  appears  to  have  been  of  the  same 
type  as  that  which  then  prevailed  in  Kurnaul,  Hansi,  Delhi, 
Agra,  and  Upper  Scinde.  The  European  officers,  in  self- 
defence  from  the  dreadful  heat,  betook  themselves  to  the  tale 
kanas.  Whilst,  above,  the  thermometer  stood  at  112  or 
116°,  the  temperature  ranged  from  80  to  90°  in  these  sub¬ 
terranean  dwellings.  The  admissions  of  sick  with  fever,  dur¬ 
ing  the  year,  in  this  native  corps,  amounted  to  2,050.  The 
deaths  were  25  ;  and,  of  150  men  who  went  on  sick  leave  to 
their  homes,  it  was  believed  that  many  died. 

These  subterranean  rooms,  however,  have  the  self-evident 
disadvantages  of  being  dark,  damp  and  ill-ventilated,  and  of 
being  liable  to  contain  unwholesome  air.  Many  years  ago,  a 
good  deal  of  time  and  ingenuity  were  wasted  in  contriving 
Subterraneous  Apartments,  as  places  of  refuge  against  heat  in 
India.  Those  interested  in  this  question, — which  is  more  curi¬ 
ous  than  useful, — will  find  it  fully  discussed  in  Dr.  Butter’s  pa¬ 
per  in  the  Bengal  Medical  and  Physical  Transactions,  already 
cited,  and  sensibly  commented  upon  in  Mr.  Jeffreys’  work* 

According  to  Dr.  Corbyn,  Mr.  Hough,  late  Physician 
General,  constructed,  about  35  years  ago,  tunnels,  under 
ground,  on  a  very  extensive  scale,  communicating  with  an 
European  Hospital  at  Cawnpore.  By  these,  fresh  air  was  suc¬ 
cessfully  introduced,  when  there  was  any  wind ;  but,  during 
calms,  the  air  became  stagnant  and  prejudicial  within  the 
shafts  and,  consequently,  this  mode  of  ventilation  was  con¬ 
demned,  a  few  years  afterwards.  Mr.  Jeffreys  attributes  the 
failure  of  this  experiment  to  the  fact  that  the  depth  of  the 
tunnel  below  ground  and  its  cooling  surface  of  earth  were 
not  sufficient;  though  it  was,  otherwise,  ingeniously  planned. 
The  adaptation  of  this  principle  is  discussed,  by  Drs.  Ranken 
and  Butter,  in  the  papers  already  cited.  Mr.  Jeffreys  has  re¬ 
vived  the  project,  on  a  larger  and,  doubtless, — in  a  merely 
physical  point  of  view, — more  scientific  plan.  He  proposes  to 
select,  contiguous  to  a  barrack  of  the  largest  size,  a  plot  of 
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ground  about  a  hundred  yards  square,  and  to  prick  it  over 
with  wells  about  seven  yards  apart,  and  say  fifty  feet  deep. 
The  wells  of  each  row  are  to  be  made  to  communicate  with 
each  other  by  horizontal  passages,  the  first  wells  of  each  row 
are  sunk  in  the  lower  verandah  of  the  barrack — their  mouths 
being  secured  with  gratings.  The  mouths  of  the  last  row  of 
the  outward  wells  are  surmounted  by  large  cowls  turned  to  the 
wind  by  a  fan-tail  or  a  lever  moved  by  hand.  All  the  mouths 
of  the  intermediate  wells  must  be  plugged,  for  some  feet 
down,  by  straw  resting  on  a  simple  bamboo  frame  propped 
against  the  well.  Under  this  arrangement,  it  is  expected 
that  the  cowled  row  of  wells  will  act  as  windsails,  that  the 
wind  will  blow  down  them  and  through  the  transverse  pas¬ 
sages,  at  bottom,  to  the  next  well,  and  then  up  it  and  through 
its  upper  transverse  passage  to  the  third  well,  and  thus  onwards 
through  all  the  wells,  and  will  make  its  exit  through  the  grat¬ 
ings  of  the  verandah  wells,  and  so  into  the  building.  Suppos¬ 
ing  this  cooling  process  to  be  employed  for  about  200  days, 
Mr.  Jeffreys  calculates  that  this  contrivance  would  allow  no 
less  than  half  a  million  of  pounds  of  cool  ventilating  air 
daily,  or  more  than  two  hundred  and  fifty  thousand  cubic 
feet,  which  would  renew,  every  hour,  the  entire  atmosphere 
of  a  barrack  two  hundred  and  forty  feet  long,  sixty  feet  wide, 
and  about  twenty  feet  of  mean  height.  Mr.  Jeffreys  admits 
that  this  could  only  take  place  in  strong  winds. 

Highly  ingenious  as  this  plan,  undoubtedly,  is,  we  catfnot 
but  question  whether  it  would  actually  work  in  the  manner 
desired  ; — and,  if  it  did,  whether  the  air,  thus  forced  through 
damp  under-ground  channels,  would  not  be  impregnated 
with  unwholesome  moisture  if  not  with  deadly  malaria.  We 
should  be  sorry  to  see  men  subjected  to  so  dangerous  an 
experiment. 


The  Cubic  and  Superficial  Space  allowed  in  Indian  Barracks. 

The  provision  of  a  regulated  space  for  the  inmates  of  Bar¬ 
racks  and  Hospitals  is  a  sanitary  arrangement  of  very  recent 
times.  Since  the  days  of  Pringle,  and  Howard,  and  Hales, 
every  sensible  person  has  entertained  a  general  idea  that 
people  cannot  be  healthy  if  they  are  too  much  crowded  toge¬ 
ther,  and  that  buildings,  in  which  large  numbers  of  human 
beings  are  lodged, ought  to  be  wide, lofty,  and  well  ventilated  : — 
still,  until  of  late,  every  one  appears  to  have  been  guided  by 
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a  standard  of  his  own  (which  was  mff  arithmetical)  in  judg¬ 
ing  of  the  size  of  an  apartment  and  of  the  number  of  persons 
whom  it  was  capable  of  receiving  with  safety.  In  turning 
over  the  pages  of  llennen’s  Sketches  of  the  Medical  Topography 
of  the  Mediterranean,  we  find  nearly  every  information  that 
the  practical  reader  can  require,  regarding  the  several  Bar¬ 
racks  and  Hospitals, — except  that  most  important  point  of 
all,  the  admeasurements  of  their  wards.  The  evil  practical 
results  of  this  vague  system  are  strongly  illustrated  in 
many  parts  of  Hennen’s  work ; — thus,  in  describing  the 
Naval  Hospital  at  Gibraltar,  after  relating  the  histories 
of  the  various  dire  epidemics  of  Fever  which  had,  from 
time  to  time,  impested  the  Bock,  he  remarks  “  The  ac¬ 
commodation  has  been  variously  stated.  James  has  made  a 
very  exaggerated  estimate ;  he  says  it  would  accommodate  one 
thousand  ; — I  should  say,  at  the  very  outside,  jive  hundred  might 
he  accommodated \  but  this  would  tax  the  capability  of  the 
present  wards  to  the  utmost :  four  hundred  and  fifty  I  should 
estimate  as  the  safer  number.  Convalescent  marquees  might, 
indeed,  be  erected  in  front,  for  which  there  is  ample  space.” 
In  a  plan  referred  to,  this  Hospital,  erected  in  1771,  was 
estimated  to  accommodate  1000  men.  Thus,  in  sixty  years, 
during  which  the  flower  of  our  Navy  were  constantly 
pouring  in  for  treatment ; — those  whom  Fever  and  Scurvy  pros¬ 
trated  during  Heathfield’s  glorious  defence  and  Rodney’s 
relief  of  the  Garrison  ;*  those  attacked  by  the  (<  Bulam 
Fever” t  during  the  last  four  months  of  1801,  when  four 
thousand  nine  hundred  and  sixty-four  persons,  of  whom  one 
thousand  and  eighty-two  were  Military,  perished  on  the 
Rock  ; — the  wounded  from  Trafalgar,  who  were  crowded  into 
this  Hospital  and  died  there,  in  great  numbers,  of  endemic 
tetanus  — the  sick  in  many  subsequent  outbreaks  of  pesti¬ 
lence; — during  all  these  years,  we  say, — while  all  this  destruc¬ 
tion  and  misery,  and  much  more,  were  occurring  in  the  Naval 
Hospital  at  Gibraltar, — the  best  authorities  did  not  know 
whether  the  building  could  afford  wholesome  accommodation 

*  Sir  Gilbert  Plane  shows,  in  his  Observations  on  Diseases  of  Seamen , 
that,  in  about  3  weeks,  during  which  Lord  llodney’s  fleet  lay  off  Gibraltar, 
the  number  of  Seamen,  admitted  to  the  Hospital,  was  713,  of  whom  79 
died.  The  admissions,  for  Fever  alone,  were  622,  and  the  deathst  from 
this  cause,  55.  f  Pvra. 

£  I  state  this,  from  recollection,  upon  the  authority  of  mv  late  Father, 
who  was  Surgeon  of  a  line-of-battle  ship  at  Trafalgar  and,  afterwards,  as¬ 
sisted  in  attending  the  wounded  in  Gibraltar  Hospital. 
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for  five  hundred  or  a  thousand  men ; — and,  questionless, 
crowded  in  the  extra  five  hundred  without  a  qualm  or  a  doubt. 

This,  however,  is  only  one  of  a  score  of  instances  that  might 
be  cited  to  the  same  effect. 

Even  in  the  edition  of  Sir  George  Ballinghall’s  sensible 
work,  dated  1844,  which  now  lies  before  me,  not  a  single  allu¬ 
sion  is  made  to  the  measures  of  superficial  and  cubical  space 
which  ought  to  be  allotted  to  Barracks.  Both  Ilennen  and 
Ballinghall,  however,  are  careful  in  laying  down  the  amount  of 
space  which  they  considered  ought  to  be  allowed  in  Hospitals. 

In  India — the  need  for  accurate  information  upon  this  vital¬ 
ly  important  point  was  somewhat  earlier  recognised. 

We  find  that,  nearly  throughput  the  Madras  Medical 
Board’s  Reports  on  the  Medical  Topography  and  Statistics 
of  their  Presidency,  the  admeasurements  of  their  European 
Barrack  and  Hospital  wards  are  given  ;  and,  in  some  instances, 
care  is  taken  to  give  the  cubical  and  superficial  space  allow¬ 
ed  for  each  individual. 

Henneii  considered  that  each  patient,  in  hospital,  should 
occupy  a  space  measuring  six  feet  by  six,  and  should  be 
allowed  800  cubic  feet  of  air. 

We  have  already  seen  that  the  orders  for  the  corps  of  Royal 
Engineers,  of  1851,  allowed  from  480  to  600  cubical  feet 
of  space  in  Barracks  in  tropical  climates,  and  from  700 
to  900  in  their  Hospitals — the  maximum  space  being  allow¬ 
ed,  and  for  single  bedsteads. 

At  Home,  the  present  regulated  space  between  the  beds 
in  Barracks  is  still  only  one  foot. 

Mr.  Sydney  Herbert’s  Commission  recommend  that,  in 
future,  a  minimun  cubic  space  of  not  less  than  600  feet  be 
allowed  to  each  man  in  the  Barrack  room  and  Guard  room, 
and  that  an  interval  of  three  feet  be  allowed  between  each 
bed,  in  the  former. 

That  the  present  minimum  space,  allowed  by  the  Regula¬ 
tions  for  each  bed,  in  Hospital,  should  be  increased  from 
600  feet  at  Home  and  800  in  Tropical  climates  to  1,200  at 
Home  and  1,500  in  Tropical  climates,  and  that  a  minimum 
distance  of  4  feet  between  the  sides,  and  12  feet  from  foot 
to  foot,  and  as  much  more  as  the  size  of  the  ward  will  allow, 
be  maintained  between  the  beds. 

We  can  only  learn  by  scattered  facts  what  extreme  de¬ 
grees  of  crowding  were  permitted,  of  old,  in  our  Barracks 
for  Europeans  in  the  East  and  West  Indies  ;  but, — when  we 
read,  in  Tulloch’s  Reports,  that  “  Prior  to  1827,  the  extent  of 
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Barrack  accommodation  in  the  Windward  and  Leeward  com¬ 
mand  did  not  exceed  from  22  to  23  inches  in  breadth  to  each 
and ,  as  that  would  not  admit  of  their  having  bedsteads}  they 
slept  in  hammocks ,  by  which  expedient  as  many  men  could  be 
placed  in  one  apartment  as  the  breadth  of  their  bodies  would 
admit.”  That  the  Barrack  accommodation  at  Tobago,  in 
1826  (“at  that  time,  said  to  be  the  best  in  the  whole  command ”) 
allowed  from  214  to  254  inches  of  lateral  space,  and  from  200 
to  311  cubic  space  to  each  occupant;  that  “  About  the  year 
1827,  a  great  increase  was  made  to  the  extent  of  Barrack 
accommodation,  in  consequence  of  the  introduction  of  iron 
bedsteads  for  the  troops,  which  rendered  it  necessary  to  ex¬ 
tend  the  breadth  allowed  e^ch  man  to  3  feet  3  inches,  in  order 
to  admit  of  a  free  passage  between  them  ;  and,  thus,  the  same 
accommodation,  at  Tobago,  which,  under  the  hammock  system, 
was  deemed  sufficient  for  344  men,  was,  after  this  period, 
divided  among  222,  affording  to  each  from  350  to  400  cubic 
feet  of  space  which  the  reporter  believed  to  have  since  con¬ 
tinued  to  be  about  the  average  to  each  soldier  in  the  Barracks  of 
that  command.  That,  during  the  early  years  included  in 
TulloclTs  report  many  of  these  Barracks  and  Hospitals  were 
“  in  a  state  of  great  disrepair  and  dilapidation.”*  When  also 
we  call  to  mind  how  absolutely  wedged  together  the  men  were 
in  the  European  Barracks  at  Bangalore,  Secunderabad,  the 
Citadel  of  Lahore,  &c.  &c.  (vide  pages  369,  373  and  457  of 
this  article,)  it  can  be  no  cause  for  surprise  that  Tropical 
Disease  was  so  long  a  word  of  terror  to  Physicians,  and  that 
scarcely  any  man,  in  any  station,  has  ever  accepted  service, 
in  either  country,  whose  necessities  or  whose  ambition  have 
not  been  stronger  than  his  love  of  long  life ; — or  has  gone 
out  with  a  full  and  clear  expectation  of  ever  seeing  his  native 
land  again. 

I  am  indebted  to  the  obliging  kindness  of  Captain  Dickens, 
Officiating  Secretary  to  the  Government  of  India  in  the  De¬ 
partment  of  Public  Works,  for  the  following  table,  which 
affords,  at  a  glance,  the  extent  of  space  allowed  in  the  Barracks 
of  the  Bengal  Presidency,  under  the  old  Barrack  Plan  of 
1835,  and  the  Standard  Plan  of  1859. 


*  Report  of  1838,  page  4. 
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Superficial  feet 

per  Man. 

Particulars. 

Old  Bar-  ,T 
,  ,,,  Meean 
rack  Plan 

1t)OK  Meer. 
of  1835.  j 

Standard 
Plan  of 
1858. 

Main  Ward  only 

64*  72 

108 

Side  Ward  only 

56* 

108 

Main  and  Side  Wards 
together,  or  the 
average  of  the  whole 
space  for  sleeping.  ' 

>  60f  72 

108 

Ditto,  including  Mess 
room,  or  total  space 
on  the  whole  in  bar-| 
rack. 

> 

£  60f  144 

144 

Cubic  feet  per  Man. 

Old  Bar¬ 
rack  Plan 
of  1835. 

Meean 

Meer. 

^Standard 
j  Plan  of 
1858. 

1290 

1728 

2592 

903 

1836 

1109 

!  1728 

2340 

1109  | 

2952 

2952 

It  is  how  laid  down,  in  the  Bengal  Public  Works  Code,  that 
“  The  minimum  cubic  space  to  be  allowed  in  Barracks  for  Euro¬ 
pean  Troops  is  one  thousand  cubic  feet  per  man ,  the  area  of  door 
not  being  less  than  sixty -four  square  feet  per  man* 

Dr.  Forsyth,  Director  General  of  the  Medical  Department, — 
having,  recently,  called  for  returns,  showing  the  Admeasure¬ 
ments  and  Means  for  Ventilation  of  every  European  Barrack, 
Hospital,  and  Prison  Cell  in  the  Bengal  Presidency, — has  kindly 
permitted  me  to  draw  up  the  annexed  tabular  abstract  of  the 
Reports  already  sent  in.  This  enquiry  has  not  been  sufficiently 
long  on  foot  to  allow  of  the  whole  of  the  returns  being  re  ¬ 
ceived;  and  I  hope  to  he  enabled  to  give  a  revision  of  the 
Table,  in  the  next  part,  with  an  analysis  of  its  results.  It 
is,  perhaps,  to  be  regretted  that  these  data  should  have  been 
collected  at  a  time  when  it  has  been  found  impossible,  by  any 
practicable  outlay  of  labour  and  money,  to  provide  adequate 
Permanent  Barrack  Accommodation  for  the  large  European 
Army  which  the  exigencies  of  the  times  have,  of  late,  brought 
into  this  Presidency.  It  will,  certainly,  be  noticed  that,  in  a 
few  instances,  troops  are  inadequately  accommodated  (each  of 
these  cases  has  being  made  the  subject  of  enquiry) — but  that, 
generally,  the  amount  of  space  afforded  has  been  liberal  in  the 
extreme. 


*  Fa ge  255. 
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Over  the  entrance  of  every  ward,  in  every  permanent  Bar¬ 
rack  and  Hospital,  a  stone  should  be  inserted  having  engraved 
upon  it  the  number  of  men  whom  the  apartment  is  intended 
to  accommodate,  and  the  amount  of  cubical  and  superficial 
space  apportioned  for  each  individual. 

Lighting. 

At  present,  no  medical  man  is  ignorant  of  the  fact  that 
the  free  light  of  day  is  an  indispensable  vitalising  agent ; 
and  every  one,  in  India,  is,  at  least,  acquainted  with  the  pre¬ 
valent  belief  that  the  more  or  less  etiolated  appearance  of 
most  of  the  ladies  and  children,  in  this  country,  is  mainly 
attributable  to  the  circumstance  of  their  being  much  secluded, 
during  the  heat  of  the  day,  in  darkened  apartments.  This 
opinion  may  be  correct,  still  we  must  not  exclude  the  equally 
operative  influences  of  a  malarious  atmosphere  and  of  in¬ 
sufficient  exercise  in  the  open  air. 

In  the  valuable  memoir  which  we  have  already  cited  more 
than  once,  Mr.  Macnamara  makes  allusion  to  the  influence 
which  living  in  darkened  rooms  has  in  producing  fatty  dege¬ 
neration  of  the  principal  organs  of  depuration.  He  mentions  it 
as  a  curious  fact,  which  Dr.  G.  Johnston  first  pointed  out,  that 
animals,  such  as  dogs  and  cats,  after  being  shut  up,  for  a  time, 
in  a  dark  room,  rapidly  lose  flesh  and  waste  away.  When  exa¬ 
mined  after  death,  their  kidneys  are  found  in  a  state  of  fatty 
degeneration,  the  liver  is  also  affected  in  the  same  way.  The 
experiment  in  question  falls  short  of  absolute  demonstration, 
still  the  truth  of  the  principle  which  it  illustrates  is  generally  re¬ 
cognised.  It  is  known,*  that  animals,  in  the  hours  of  darkness, 
expire  a  smaller  amount  of  carbonic  acid  than  during  the  day. 
This  has  been  erroneously  attributed  to  sleep.  The  difference 
is  mainly  owing  to  the  absence  of  sunlight.  The  fact  that  ani¬ 
mals  are  more  speedily  fattened  in  the  dark  than  in  open  day¬ 
light  has  always  been  recognised  and  acted  upon.f 

The  plan  of  our  Indian  Barracks, — centre  apartments  with 
inner  (enclosed)  and  outer  verandahs  on  either  side,  and  Ser¬ 
geants’  rooms  at  either  end, — and  the  necessity  of  excluding 
intense  sun-glare,  (especially  where  the  course  of  the  prevail¬ 
ing  winds  compel  us  to  build  our  Barracks  East  and  West, 
broadside  on  to  the  full  glare  of  the  morning  and  evening  sun) 


#  Pickford. 

f  For  fuller  details  regarding  the  prejudicial  operation  of  dark  rooms 
upon  the  animal  (economy  vide  author’s  treatise  on  Removable  and  Miti- 
gable  Causes  of  Death,  chapter  on  Lighting ,  page  96. 
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unavoidably  render  thorough  and  sufficient  lighting  a  matter 
of  considerable  difficulty.  Sky-lights  are  very  liable  to  permit 
of  leakage,  and  can  scarcely  be  constructed  in  such  a  manner 
as  not  to  weaken  the  heat-resisting  powers  of  a  flat  roof, 
which,  as  we  have  already  seen,  are  always  defective.  Dormer 
windows  and  swing  windows  below  the  eaves,  thoroughly 
protected  by  sun-shades,  and  filled  with  glass  of  a  neutral 
tint  are,  perhaps,  liable  to  the  least  objection. 

The  allowance  of  Chicks  (now  only  supplied  for  Hospitals) 
for  the  Outer  Verandahs  of  Barracks  would  be  a  great  comfort 
to  the  men,  and  would  be  the  means  of  largely  increasing  the 
quantity  of  moderated  light  admissible  during  hot  weather. 
They  are  easily  made,  and  men  who  cannot  read  might  be 
usefully  employed  in  manufacturing  them  for  their  Barracks. 

Means  of  preserving  Cleanliness  in  Barracks ,  and  of  keeping 
them  in  Repair. 

The  following  are  the  Establishments  allowed,  and  the  Rules 
in  force  for  the  maintenance  of  Cleanliness,  in  the  Barracks 
and  Lines  of  European  Troops,  as  published  in  General  Order 
No.  577,  of  13th  July  1853.* 

“  It  is  the  duty  of  the  Barrack  Master,  under  the  authority  of  the 
Commanding  Officer,  exercised  according  to  the  provisions  of  Chapter 
IV.,  to  carry  into  effect  all  measures  intended  to  promote  the  cleanliness 
of  Lines  and  of  the  Barracks,  Hospitals  and  other  buildings,  and  to 
furnish  extra  establishments,  when  required,  for  the  cleanliness  of  Hos¬ 
pital  compounds.” 

Fixed  Quarter  Master  s  Establishment  for  the  personal  wants  of 
European  Troops  in  all  situations. 

“  I.  Two  Puckallies  per  Troop  or  Company,  for  the  purpose  of  sup¬ 
plying  the  Soldiers  and  their  Families  with  water  for  drinking,  washing 
and  other  purposes. 

“  II.  Two  Sweepers  per  Troop  or  Company,  for  the  purposes  of  clean¬ 
ing  the  Barracks,  out-offices  and  vicinity  of  the  mens’  quarters. 

“  Temporary  Establishment  for  Detachments,  Depots,  Sfc .” 

tl  III.  The  same  scale  of  Establishment  is  allowed  for  detachments 
or  depots  of  Recruits,  Volunteers,  and  of  European  Soldiers  in  general 
or  their  Families,  when  not  present  with  the  Head-Quarters  of  their 
Troops  or  Companies.  In  such  cases,  one  hundred  adults,  male  or  female, 
(two  children  being  calculated  as  one  grown-up  person)  are  to  be  con¬ 
sidered  as  equivalent  to  one  Troop  or  Company. 

“  IV.  For  smaller  numbers  the  following  will  be  allowed : 

When  consisting  of  less  than  25  adults  as  above,  I  Bheesty. 


*  The  Bengal  Public  Works  Code,  chap.  XX.,  sec.  6,  page  242,  and 
Appendix  page  21,  Vide  also  page  346  of  this  article. 
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44  Of  25  to  50  ditto  ditto,  1  Puckally.” 

“  Of  50  to  75  ditto  ditto,  l  ditto  and  Bheesty.” 

“  Of  75  to  100  ditto  ditto,  2  Puckallies.” 

“  Of  less  than  50  ditto  ditto,  1  Sweeper.” 

“  Of  50  to  100  ditto  ditto,  2  Sweepers.” 

“  Of  less  than  100  ditto  ditto,  but  only  on  the  march  and  in  Camp,  1 
Bildar.” 

But  any  Detachment  of  more  than  half  a  Troop  or  Company,  when  se¬ 
parated  from  its  Head -Quarters,  is  to  be  furnished  with  a  proportion  of 
the  Establishment  from  the  Troop  or  Company,  to  which  it  belongs. 

“  Y.  In  the  event  of  the  Puckallies  above  sanctioned  not  being  pro¬ 
curable,  Bheesties  may  be  entertained  in  the  proportion  of  two  for  each 
Puckally.” 

Conservancy  Establishment. 

“  Temporary  additional  Establishments  allowed  to  European  Troops 
when  in  quarters,  provided  that  no  separate  Conservancy  Establishment 
is  kept  up  under  the  Local  Authorities  for  the  duties  of  the  Quarters 
occupied  by  Corps. 

“I.  One  Bheesty  and  1  Sweeper  per  Troop  or  Company,  for  the  pur¬ 
pose  of  scouring  the  drains,  privies,  &c.  and  of  assisting  the  fixed  Estab¬ 
lishment  generally  in  keeping  the  ground  in  the  vicinity  of  the  Barracks 
and  Lines  in  a  cleanly  state. 

“II.  For  such  corps,  in  quarters,  two  Filth  Carts  with  bullocks  and 
drivers,  for  the  purpose  of  removing  the  filth,  and  for  general  purposes  of 
conservancy,  to  be  furnished  by  the  Department  of  Public  Works. 

“III.  For  detachments  of  three  and  more  Troops  aud  Companies, 
one  Filth  Cart  as  above. 

“  IV.  For  Detachments  of  less  than  three  Troops  and  Companies,  two 
additional  Sweepers  per  Troop  or  Company,  for  the  above  purpose,  in 
lieu  of  the  Filth  Cart. 

“  Y.  Detachments  and  Depots  of  Recruits,  Volunteers,  and  of  European 
Soldiers  in  general,  or  their  families,  when  not  present  with  their  Troops 
and  Companies,  will  be  provided  with  Conservancy  Establishment  accord¬ 
ing  to  the  above  scale;  one  hundred  Men,  Women  and  Children,  as  in 
Rule  III.,  Temporary  Establishments,  for  Detachments  and  Depots, 
being  considered  equivalent  to  a  Troop  or  Company. 

“  VI.  The  Conservancy  Establishment,  for  small  Detachments  of  un¬ 
der  50  Men,  Women  and  Children,  will  consist  of  one  Bheesty  and  one 
Sweeper,  both  for  scouring  the  drains,  &c.  and  for  removing  filth. 

“  VII.  Detachments  of  from  50  to  100  Men,  Women  and  Children, 
will  be  allowed  one  Bheesty  and  two  Sweepers,  for  the  same  purpose. 

“VIII.  The  pay  of  the  whole  of  the  Conservancy  Establishment  will 
be  drawn  by  Quarter  Masters  of  Regiments,  or  Commanding  Officers  of 
Detachments,  as  the  case  may  be,  in  Bills  on  the  Department  Public  Works 
(Barrack  Master). 

“  The  superintendence  and  working  of  the  whole  of  the  Establishments, 
permanent  and  additional  or  temporary,  and  for  »onservancy  purposes 
sanctioned  in  this  Order,  will,  under  the  supervision  of  Commanding 
Officers,  be  confided  to  Quarter  Masters  of  Corps,  whose  immediate  duty 
it  is  to  see  that  the  best  water  procurable  is  supplied  to  the  soldiers  and 
their  families,  and  that  the  utmost  cleanliness  is  observed,  at  all  times,  in 
the  Barracks,  out-offices  and  throughout  the  lines  of  the  Corps.  In 
small  Detachments,  where  there  may  be  no  Quarter  Master,  these  Offices 
will  devolve  on  the  Commanding  Officer.” 
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Detail  arrangements,  for  preserving  Cleanliness  in  Barracks, 
are  generally  laid  down  in  the  “  Standing  Orders  of  Regi¬ 
ments.”  In  section  VII.  of  those  for  the  Bengal  Artillery 
(1856)  it  is  laid  down  that — 

The  Barracks  and  Lines  are  under  the  general  charge  of  the  Quarter 
Master,  by  whose  establishment  they  will  be  swept  every  morning.  That 
the  Barracks,  occupied  by  Europeans,  are  to  be  washed  once  a  week,  except 
during  the  rains,  and,  at  that  season  only  when  the  weather  is  fair.  On 
these  Mornings,  there  will  be  no  parades  except  Guard  Mounting,  Unless 
specially  ordered.  All  boxes  and  furniture  are  to  be  taken  out  before  the 
washing  commences.  Any  occupation,  tending  to  prevent  cleanliness  in 
the  Barrack  Rooms  and  Verandahs,  is  strictly  forbidden.  The  greatest 
cleanliness  must  be  preserved  in  the  Mess  Rooms,  and  care  is  to  be 
taken  that  the  walls  are  not  defaced  either  by  the  men  or  by  their  servants. 
A  free  circulation  of  air  is,  at  all  times,  necessary,  and  partitions  or 
temporary  screens,  likely  to  interfere  with  this,  are  not  to  be  permitted. 
Each  Barrack  is  under  the  charge  of  the  Senior  Non-Comissioned  Officer 
living  in  it,  who  will  be  responsible  that  every  man  keeps  his  arms, 
accoutrements,  bedding,  &c.  properly  arranged.  He  will  see  that  no 
animals  or  poultry  are  kept  in  or  near  the  Barrack,  and  that  no  slops  or  dirt, 
of  an}*-  kind,  accumulate  in  or  near  the  berths  occupied  by  the  married  men. 
He  will  prevent  men  hanging  clothes  or  any  other  articles  on  the  pun¬ 
kahs  or  punkah  ropes.  The  doors  of  all  Barracks  should  be  thrown 
open  at  gun-fire,  when  purdahs,  &c.,  &c.,  of  married  men’s  berths  will 
be  rolled  up  or  taken  down.  In  the  cold  season,  this  will  be  done  at  sun¬ 
rise.  The  Officer  on  Duty  will  inspect  the  Barracks  during  his  tour  of 
duty,  and  report  any  irregularity  he  may  observe. 

Repairs. — It  is  laid  down,  in  the  Bengal  Public  Works 
Code,*  that — 

“  All  Regimental  Buildings,  with  their  appurtenances  and  furniture,  must 
be  inspected  frequently  by  the  Barrack  Master,  accompanied  by  the  Quarter 
Master.  It  will  be  the  Quarter  Master’s  duty,  under  the  orders  of  his 
Commanding  Officer  to  take  proper  measures  for  obtaining  such  repairs 
or  renewals  as  may,  from  time  to  time,  become  necessary,  and  it  is  the 
duty  of  the  Barrack  Master  to  see  that  the  buildings  and  articles  are 
kept  in  proper  order,  and  that  the  necessary  applications  for  renewals  and 
repairs  are  made  by  the  Regimental  authorities,  to  effect  such  repairs  and 
renewals  as  may  be  within  his  own  province,  and  to  bring  to  notice  such 
as  require  the  agency  of  the  Executive  Engineer. 

The  Barrack  Master  will  depute  a  subordinate  to  inspect,  weekly,  the 
windows  of  public  buildings,  occupied  by  troops — and,  having  received  a 
report  of  the  glass  broken,  he  will  ascertain  the  cause  of  breakage,  with  a 
view  to  adjusting  the  charge  for  repairs.” 

“  The  following  are  the  principal  Periodical  Repairs  which  shall  be  made 
after  the  periods  specified  in  each  case,  unless  from  the  non-occupation  of 
any  building,  from  its  unusally  good  state  of  preservation,  for  the  conve¬ 
nience  of  the  occupants,  or  for  any  other  special  reason,  the  Executive 
Engineer  may  consider  it  advisable  to  postpone  the  repair.” 


*  Chapter  XX.  Sec.  3,  page  23. 
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Repairs  to  Plaster,  when  considered  necessary. 

Painting,  once  in  4  years. 

Grass  Coating,  once  in  3  years. 

Re-laying  Tiles,  when  reported  necessary ;  general  after  3  or  4  years. 

Renewal  and  Repair  of  Jhamps  to  such  extent  as  may  be  necessary, 
annually.  Jhamps  should  not  be  used  when  they  can  be  dispensed  with. 

Removal  of  Bricks  alfected  by  saltpetre,  when  the  corrosion  appears 
sufficient  to  render  it  necessary. 

Repairs  to  Terraced  Roofs  and  Floors. 

External  White  or  Colour  Washing  or  Stand- Rubbing,  once  in  3  or  4 
years,  or  when  reported  necessary. 

Internal  White-washing  to  Barracks,  Conjee  Houses,  Soldiers’  Privies 
and  Guard  Rooms,  annually  ;  to  all  other  buildings  when  reported  neces¬ 
sary  ;  but  the  interior  must  be  cleaned  during  the  periodical  repair.* * * § 

“  It  is  the  duty  of  the  Barrack  Master,  under  the  authority  of  the 
Commanding  Officer,  to  cause  Barracks  and  Hospitals  to  be  white-washed, 
when  ordered  as  a  sanitary  precaution,  and  not  in  part  of  ordinary  repairs. ”f 

“  The  walls  of  the  wards,  verandahs  and  stair-cases  of  Hospitals  will  be 
white- washed,  to  a  height  of  six  feet,  once  a  quarter ;  and  the  whole  interior 
twice  a  j^ear.  The  old  white-wash,  on  each  of  the  latter  occasions,  being 
rubbed  off.”J 

Hennen,  long  ago,  recommended, — in  his  Sketches  of  the 
Medical  Topography  of  the  Mediterranean, — that  “  All  the  Bar¬ 
racks  should  be  white-washed  regularly  four  times  a  year ,  while 
particular  rooms  might,  if  necessity  required  it,  be  washed 
oftener.  Kitchens,  Necessaries,  Guard  Rooms  and  places  of 
Confinement  should  come,”  he  considered,  “  within  the  provi¬ 
sions  of  this  Regulation.” §  This  recommendation  might  be, 
advantageously,  acted  upon  in  Indian  Barracks. 


*  Ibid,  Chap.  Y III.  Sec.  2,  page  85. 

f  Ibid,  Chap.  XX.  Sec.  ,  page  242,  and  Appendix  page  20. 

X  Ibid,  page  20. 

§  Dr.  Hennen  remarked  that  it  too  frequently  happens  that  this  simple 
operation  is  performed  in  a  very  slovenly  and  imperfect  manner.  To 
render  it  most  effectual,  every  part  of  the  walls  and  ceilings  should,  before 
the  application  of  the  lime,  be  carefully  scrubbed  with  hard  brooms,  so  as 
completely  to  remove  all  filth  and  concentrated  animal  effluvia,  as  practised 
in  the  Lazaretto  at  Corfu,  under  Dr.  Broadfoot.  These  effluvia,  he  adds, 
are  not  only  fruitful  source's  of  infection,  but  are  exceedingly  tenacious, 
and  adhere  to  the  walls  more  closely  than  is  generally  imagined.  After 
the  walls  have  been  thoroughly  cleaned,  the  subsequent  application  of 
the  white-wash,  recently  made,  and  while  yet  hot,  wifi  afford  the  fairest 
chance  of  neutralising  and  altogether  destroying  the  fomites  of  contagion. 
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Disinfectants. 

“  Barrack  Masters  are  authorized  to  supply,  on  indent,  by  Regimental 
Quarter  Masters,  Quicklime  and,  Charcoal  Dust,  to  be  used  by  the  Con¬ 
servancy  Establishment,  for  sprinkling  in  Drains  and  Privies.”* 

The  use  of  any  Disinfecting  Agents,  with  the  exception 
of  Pure  Air,  Pure  Water,  Quicklime  and  Charcoal  cannot  be 
recognised  as  a  portion  of  any  established  system  of  Bar¬ 
rack  Sanitation.  Removal  of  all  causes  of  atmospheric  im¬ 
purity  is  the  only  admissible  means  of  Disinfection  and 
Deodorization.  Writing  in  1852,  1  had  occasion  to  remark, t 
“  Pure  Air ,  Pure  Water ,  and  Intense  Heat  are  Nature's  own 
antisceptics  and  antiputrescents,  and  nothing  but  the  most 
careful  preservation  of  cleanliness,  aided  by  the  employ¬ 
ment  of  one  or  all  of  these,  can,  under  any  circumstances, 
maintain  densely-inhabited  towns,  dwellings  and  ships  in 
a  wholesome  condition.  Subject  to  this  principle,  and  with 
due  regard  to  the  fact  that  ill-«avours  are  useful,  as  lead¬ 
ing  to  the  detection  of  impurities  which  might,  otherwise, 
remain  as  the  undiscovered  sources  of  pestdence, — Quick¬ 
lime,  Common  Whitewash,  Chlorine,  Charcoal,  Nitric  and 
Sulphurous  Acid  fumes,  Acetic  Acid,  the  Sulphate  of  Soda, 
Nitrate  of  Lead  (in  the  form  of  Ledoyen’s  disinfecting  Li¬ 
quid,)  &c.,  may  be  often  employed,  as  useful  auxiliaries,”  This 
is,  I  am  glad  to  find,  the  view  now  maintained  by  our  high¬ 
est  authorities.  In  the  Report  of  Lord  Panmure’s  Sanitary 
CommissionJ  it  is  stated,  in  describing  the  progress  of  Sani¬ 
tary  Works  in  the  Crimea,  that — “The  results  obtained  by  the 
use  of  deodorizing  substances  were,  certainly,  n6t  satisfactory, 
at  least  so  far  as  concerns  the  public  health.  They  diminish¬ 
ed  the  odour,  but  disease  did  not  diminish  in  a  correspond¬ 
ing  ratio.  The  Commissioners  are  decidedly  of  opinion  that 
these  substances  should  never  be  trusted  to  for  protecting 
health  if  it  be  possible  to  remove  nuisances  at  once  and  to 
a  distance.  *  *  *  “  Smell  is,  indeed,  the  natural  index  of 

danger,  and  removal  or  destruction  of  the  offensive  matter 
is  the  remedy.” 

Shallow  Boxes  containing  fresh  Charcoal,  broken  small, 
protected  above  with  wire  work,  are  now  much  used  in  Mi¬ 
litary  Buildings  in  India,  and  might  be  still  more  extensively 
employed  with  advantage,  especially  along  the  railings  of  outer 
verandahs,  and  the  walls  of  the  inner  wards,  where  they  would 
occupy  very  little  space. 


*  P.  W.  Code,  Chap,  XX.  Sec.  VIII.  para  8,  page  250. 
t  Removable  and  Miti gable  Causes  of  Death,  page  164. 
X  Page  145. 
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Urinaries  and  Necessaries.  The  proper  arrangement  of  these 
has  always  been  found  to  be  a  matter  of  great  practical  difficul¬ 
ty,  both  at  Home  and  in  India. 

With  regard  to  Urinals,  for  use  at  night.  We  glean  from 
the  evidence  taken  before  the  Army  Sanitary  Commission  that, 
at  Home,  wooden  Urine  Tubs  are  kept  in  the  Barrack  Booms. 
That  they  are  extremely — nay  shockingly  offensive  “  beyond 
all  description  abominable.”  That  an  order  was  issued  call¬ 
ing  the  attention  of  Commanding  Officers  to  a  practice  of 
old  standing,  of  the  men  washing  themselves  in  the  urine  tubs. 
This  was  the  general  practice  throughout  the  Army, — • 
they  had  no  other  means !  Pewter  utensils  (the  worst  of 
their  kind)  are  only  allowed  in  Hospitals.  These  large 
tubs  are,  sometimes,  outside  the  Room  and  sometimes  inside. 
They  are  kept  there  during  the  day,  and  they  cause  a  very 
disagreeable  smell, — there  being  no  place  else,  “  and  they  are 
used  to  carry  up  the  water  to  wash  the  room  out  with  !”  The 
principal  sources  of  the  disagreeable  smell  found  in  the  Bar¬ 
rack  Rooms,  at  night,  are  from  so  many  men  sleeping  in  a 
room  and  from  the  urine  tub.  “  The  smell  from  the  urine  tub 
predominates.” 

In  India,  matters  have,  in  not  a  few  instances,  been  nearly 
as  bad.  At  Bangalore,  in  1841,  “  from  the  want  of  urine  tubs 
in  the  Barrack  Rooms,  the  men  made  water  about  the  doors 
at  night,  which  gave  rise  to  unpleasant  and  unwholesome 
odours.”  It  appears,  from  the  evidence  of  Dr.  Francis  S.  Ar- 
nott  before  the  Commission,  that,  in  the  Bombay  Presidency, 
there  is  generally  a  separate  room.  The  men  urinate  into  a  kind 
of  channel,  commonly  of  granite.  The  place  is  supposed  to  be 
washed  once  or  twice  every  day.*  Writing  in  1854,  the  same 
authority  remarks  that  the  position  of  Urinaries  is  a  subject  of 
no  small  interest.  If  they  are  situated  at  a  considerable  dis¬ 
tance  from  the  Barracks,  exposure,  in  going  to  and  returning 
from  them,  takes  place,  or  their  use  is  altogether  dispensed 
with,  particularly  at  night,  when  petty  nuisances  can  be  com¬ 
mitted  without  detection.  Separate  buildings  for  them  are, 
therefore,  objectionable.  On  the  other  hand,  if  placed  too  near 
the  Barracks,  they  may  generate  offensive  smells,  and  have  an 
untidy  appearance ; — still  he  thinks  the  reasons  preponderate 
for  having  them  near  and  convenient.  The  best  places  are  at 
the  corners  of  the  Barracks,  the  entrances  to  them  being 
from  the  front  and  rear  verandahs.  If  these  buildings  are 


*  Answer  5839. 
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substantially  constructed,  very  little  management  is  required 
to  keep  them  pure  and  tree  from  smells.  The  water-sheds  and 
urinarits  should  be  distinct  from  each  other,  and  the  latter 
on  the  lee  side  of  the  Barrack.”  Dr.  Arnott  added  that  there 
were  still  many  Barracks  furnished  with  only  one  small  room 
in  the  corner  of  a  narrow  verandah, — a  very  serious  defect. 
He  had  known  water  casks,  in  which  the  men  were  expected 
to  perform  their  ablutions,  being  stowed  into  such  a  room,  and, 
incredible  as  it  might  appear,  iron  vessels,  to  receive  urine, 
stood  side  by  side  with  casks  holding  the  water  they  were  to 
drink.  As  might  have  been  expected,  the  room  was  wet  and 
uncomfortable  in  the  extreme.  Foetid  ammoniacal  odours 
abounded  which  strongly  impregnated  the  drinking  water, 
and  formed  a  reasonable  cause  for  complaint.* 

In  this  respect,  some  improvements  have  been  introduced, 
both  at  Home  and  in  India.  We  learn,  from  the  evidence  of  Dr. 
T.  G.  Balfour, f  that  he  considers  that  urinals  and  water 
closets,  for  night  use,  should  have  been,  long  ago,  introduced 
into  the  Army.  When  he  joined  the  Royal  Military  Asylum, 
Chelsea,  he  found  the  urine  tubs  used  by  the  boys, — and  not 
merely  as  urine  tubs ,  but  for  all  other  purposes.  He  obtained 
permission  to  introduce  urinals  and  water  closets,  in  the  pro¬ 
portion  of  one  to  every  two  dormitories.  They  have  now 
been  six  years  in  use,  and  there  is  no  unpleasant  smell  from 
them,  and  no  inconvenience.  Moderate  care  is  required  in 
cleaning  the  urinals,  which  is  done  with  soft  soap  and  a  cane 
brush  every  morning.  The  water  closets  introduced  were  Un¬ 
derhay's  patent.  They  do  not  require  an  unlimited  supply  of 
water.  The  water  is  turned  on  half  an  hour  after  tattoo,  and  half 
an  hour  after  reveille.  It  is  not  allowed  to  run  during  the 
whole  night. 

A  greatly  improved  description  of  Urinal  has,  of  late,  been 
brought  into  night  use  in  the  Barracks  of  this  country. 
Plans  of  this  were  issued  with  Circular  of  the  Public  Works 
Department  of  Bengal,  dated  30th  July  1859.  These  urinals 
consist  of  a  cylindrical  metallic  tub,  two  feet  high,  and  about 
1  foot  2  inches  in  diameter,  which  is  fitted  either  with  a 
common  earthen  pan  or  with  one  of  iron  enamelled.  This  pan 
fits  in  and  is  removable,  precisely  like  that  in  a  common  close 
stool.  The  difference,  however,  is  that  the  outer  metallic 
vessel  is  well  glazed  inside,  and  is  to  be  half  filled  with  water 


*  Op.  Citat,  page  119.  f  Answer  9513. 
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overnight,  and  that  the  bottom  of  the  urine  pan  is  perforated. 
The  urine,  therefore,  escapes  into  the  outer  cylindrical  vessel, 
and, — the  rim  of  the  pan  being*  immovably  fastened  down  with 
a  metallic  ring,  padlocked, — the  people  cannot  disturb  the 
vessel.  The  whole  is  closed  by  a  thoroughly  fitted  lid, — conse¬ 
quently,  if*  the  vessels  could  be  kept  clean,  the  escape  of  any 
bad  odour  would  be  nearly  precluded. 

It  is  recommended  that,  in  Married  Barracks,  a  Bathing  Room 
should  be  supplied  with  a  few  of  these  urinals  for  day  as  well 
as  for  night  use.  These  were  first  tried  inside  the  European 
ward  of  the  Calcutta  Medical  College  Hospital.  The  Princi¬ 
pal  reported  that  they  did  not  occasion  any  smell  or  annoyance, 
I  am,  however,  informed  by  Superintending*  Surgeon  Dr, 
James  Anderson  that  it  has  since  been  found,  in  the  Hospitals 
of  the  Presidency,  that  these  Urinals  do  not  fulfil  the  expectation 
which  was  formed  of  them.  Most  of  the  ordinary  glazes 
are  acted  upon  by  urine,  will  not  stand  the  requisite  scrubbing — 
soon  become  rough  and,  in  time-,  are  as  had  as  metal,  which 
rapidly  wears  away,  if  cleaned  as  it  ought  to  be.  In  all  the 
Urinals  which  Dr.  Anderson  has  seen,  deposits  take  place, 
on  the  bottom  and  sides,  which  require,  for  their  removal,  an 
amount  of  scrubbing  which  no  native  sweeper  will  give, — conse¬ 
quently,  they  are  liable  to  emit  a  most  offensive  effluvium. 
Dr.  Anderson  suggests  that  there  is  a  kind  of  enamel  or  hard 
glaze,  manufactured  in  England,  which  is  likely  to  answer  for 
urinals,  and  that  thick  glass  buckets  would,  probably,  answer 
the  purpose  well;  consequently,  he  has  requested  a  professional 
friend,  in  London,  to  have  experiments  made  with  a  view  to 
obtain  a  proper  glazed  lining  for  the  outer  receptacle.  Strong 
stone- ware  would,  of  course,  l>e  expensive  and  fragile,  but  would, 
probably,  answer  best. 

Lithographed  plans  of  several  forms  of  Urinaries,  on  this 
principle,  drawn  under  the  direction  of  Captain  McLeod  Lines, 
Garrison  Engineer  of  Fort  William,  were  submitted  to  His 
Lordship  the  Commander-in-Chief,  with  the  Proceedings  of  a 
Special  Committee  assembled  at  Calcutta,  in  General  Orders 
12th  August  1858,  to  fix  a  scale  of  Hospital  Necessaries  and 
Comforts  for  European  Sick  and  Wounded. 

The  Standard  Plan  of  Wash-house  and l  Urinary  for  one 
company  of  European  Troops ,  as  approved  by  If.  E.  the  Com- 
mander-in-Chief  and  sanctioned  by  the  Government  of  In¬ 
dia  on  the  30th  September  1858,  places  these  buildings  ad¬ 
joining, — the  only  separation  being  by  a  party  wall, — com¬ 
municating  with  the  Barrack  verandah  by  a  covered  passage 
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about  35  feet  in  length.  These  urinaries  are  filled  with  pans 
on  nearly  the  same  principle  as  the  moveable  ones  already 
described.  In  an  excellent  “  Memorandum  on  the  Conservancy 
and  Drainage  of  European  Barrack  Stations,”  which  he  drew 
up  about  May  1858,  which  Major  C.  B.  Young,  Offg.  Chief 
Engineer,  L.  P.,  has  most  kindly  allowed  me  to  refer  to, 
it  is  remarked  that,  for  the  present,  and  where  facilities  for 
carrying  away  their  drainage  into  running  streams  do 
not  present  themselves,  these  Urinaries  must  be  constructed 
over  wells  12  to  15  feet  deep  and  3  feet  broad,  in  the 
manner  shown  in  the  Standard  Plan.  Major  Young  sug¬ 
gests  that  they  should  be  placed  immediately  adjoining 
the  Barrack,  where  they  will  be  most  convenient.  If 
placed  at  a  distance,  they  are  liable  not  to  be  used,  and 
nuisance  is  the  result;  at  the  same  time,  they  must  not 
be  placed  near  any  wells  or  tanks  which  supply  water. 
They  should  be,  at  least,  100  feet  from  the  well,  which  supplies 
the  wash-house  with  water.  If,  for  any  reason,  as  where 
habitations  are  crowded,  it  should  be  deemed  objectionable 
to  have  wells,  the  urinary  might  be  raised  about  3  feet,  and 
the  liquid  run  into  a  vessel  placed  in  a  central  chamber  con¬ 
structed  below,  this  vessel  being  emptied  daily  into  the  soil 
cart. 

This  latter  arrangement  is,  unquestionably,  infinitely  pre¬ 
ferable  to  that  laid  down  in  the  Standard  Plan  of  1858,  About 
1  :l  years  ago,  well-cesspools  were  extensively  introduced  for 
the  Barracks  and  the  native  Jails  in  this  Presidency.  They 
were,  doubtless,  a  great  improvement  upon  the  old  filthy 
system  of  sweeping  the  whole  excreta  through  open  drains, 
into  some  earth  ditch  in  the  close  vicinity,  where  there  was 
generally  no  fall,  and  where,  consequently,  a  very  plague  spot 
was  established.  Disgusted  with  this  state  of  things  and 
puzzled  to  discover  ready  means  of  voidnnce  for  sewage  in 
a  perfectly  Uvel  plain,  our  sanitarians  contrived  expensive 
bricked  wells  in  which  the  excreta  were  stored,  and  which 
soon  poisi  iied  both  the  air  and  the  water  in  their  neigh¬ 
bourhood.* 


*  A  brief  sketch  of  the  history  of  these  well-cesspools,  as  first  brought 
into  use  in  the  Jails  of  the  N.  W.  P.  by  Mr.  W.  IT.  Woodcock,  Inspector 
of  Prisons,  N.  W.  P..  will  furnish  one  or  two  important  sanitary  lessons. 

We  are  informed,  in  the  very  elaborate  J Report  of  the  Inspector  of  Pri¬ 
sons  on  the  Management  of  the  Jails,  from  1845  to  1851,  and  on  the  Pre¬ 
sent  State  of  Prison  Discipline  in  the  North-Western  Provinces,  that 
the  mode  of  cleansing  the  native  Jails,  in  those  Provinces,  almost  invari- 
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In  their  Circular  of  the  30th  July  1859,  the  Government  of 
India  in  the  Public  Works  Department,  strictly  enjoin  that — ■ 
“  No  Privy  or  Urinary  is  good  from  which  the  filth  is  discharged 
into  drains  about  the  Barracks.  The  best  way  to  keep  necessaries 

ably  adopted  up  to  the  end  of  the  year  1845,  “  was  to  sweep  the  evacua¬ 
tions  from  the  necessaries  in  the  yards  and  the  night  privies  attached  to  the 
wards,  through  the  drains  running  round  the  wards,  and ,  thence ,  through 
and  round  the  wards ,  a  distance  varying ,  in  each  Jail,  with  very  few 
exceptions,  from  2,000  to  4,800  running  feet  of  drainage  or  superficial 
feet  of  brick  and  mortar  drain  !  This  filthy  stream,  on  finding  its  exit 
through  the  walls  of  the  Jail,  run  through  the  ground  at  the  hack  and 
sides  of  the  buildings  till  it  found  its  way  into  some  low  ground  in  the 
neighbourhood,  or  open  pool,  and,  in  some  instances,  ran  into  the  ditch 
which  surrounded  the  jail.  “  The  effluvium  from  this”  (then  stated  to 
he)  “  necessary  evil,  was  quite  sickening.  No  one  approached  the  jail 
without  repugnance.  To  walk  round  or  through  the  yards  was  tanta¬ 
mount  to  entering  a  pest  house,  and  in  this  offensive  atmosphere  our  pri¬ 
soners  were  confined.”  Mr.  Woodcock  adds, — “One  of  my  earliest  official 
acts  was  to  cause  the  entire  removal  of  all  the  drains  within  and  without 
our  jails.  All  the  excreta  were  removed  daily  and  emptied  into  covered 
well-cesspools,  at  some  distance  from  the  jail.”  In  the  Jail  Manual  for 
the  use  of  District  Officers  in  the  Punjaub,  by  C.  Hathaway,  M.  D., 
Inspector  of  Prisons,  published  in  1858,  it  is  enjoined  that  “  Cess-pools 
being  found,  by  experience,  to  become  permanent  nuisances,  the  best  way 
of  disposing  of  refuse  matter  from  the  jail  is  to  have  a  trench  dug  at  the 
furthest  end  of  the  garden  into  which  the  filth  should  be  thrown  every  day. 
The  trench,  which  should  be  2  feet  in  depth,  should  be  kept  ready  dug,  and 
the  necessary  space  required  for  the  reception  of  each  day’s  refuse  matter 
should  be  filled  in  every  evening,  covering  it  over  with  an  embankment  of  2 
feet  of  earth  on  the  top,  to  prevent  the  possibility  of  any  effluvium  during 
the  rains.  These  trenches  have  now  been  in  use  in  most  of  the  Jails  of  the 
Punjaub  for  several  years,  and  are  found  to  answer  admirably ;  perfect 
decomposition  is  effected  within  a  period  of  six  months,  and  no  other 
manure  is  required  for  the  soil.”  According  to  the  latest  reports,  Privies, 
standing  above  well  cess-pools,  were,  until  very  recently  if  they  are  not 
still,  in  use  in  the  European  Lines  at  Meean  Meer.  They  were  described 
as  follows  by  Superintending  Surgeon  Dr.  W.  A.  Green,  so  recently  as 
March  1859.  “  The  cess-pool  privies  erected  in  the  midst  of  the  Barracks 

and  at  no  great  distance  from  the  wells,  are  huge  nuisances.  These  were 
very  costly  in  their  erection,  so  much  so  as  to  have  attracted  the  attention 
of  the  Home  Government,  from  whom  enquiries  were  sent  out  as  to  their 
suitableness  for  the  purpose  and  as  to  the  necessity  of  such  large  outlay. 
Attention  has  been  more  particularly  called  to  these  during  the  last  year 
in  consequence  of  great  sickness  occurring  in  one  of  the  Barracks,  occupi¬ 
ed  by  the  51st,  in  close  vicinity  to  one  of  these  cess-pool  privies,  in 
February  and  March  of  this  year.  The  men  living  in  the  Barrack  com¬ 
plained  much  of  the  offensive  smell  issuing  from  this  privy.  The  Barrack 
was,  in  consequence,  vacated,  the  cess-pool  has  been  filled  in  with  earth, 
to  a  certain  extent,  so  as  completely  to  cover  the  soil  and  prevent  the 
issue  of  smells,  and  the  privy  has  been  covered  in  and  closed  from  use.” 
Dr.  Green  describes  these  privies,  8  in  number,  as  huge  pits  or  wells 
covered  in  at  the  top  or  mouth  with  a  wooden  elevation  of  a  number  of 
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clean,  and  free  from  offensive  smells,  is  to  convey  everything 
away,  daily,  to  a  distance,  burying  the  ordure  in  deep  pits.  If 
it  be  thrown  into  drains,  and  thence  discharged  into  tidal 
nullahs  or  rivers,  the  drains,  eventually,  cause  the  Barrack 
itself  to  become  a  nuisance,  and  the  nullah  will,  commonlv 
keep  the  filth  floating  about  in  the  neighbourhood  for  a 
longer  or  shorter  period.  Cess-pools,  as  places  of  deposit 
for  soil,  should  be  absolutely  prohibited  :  and,  even  for  uri- 
naries,  should  be  avoided  as  much  as  possible,  by  using 
the  proposed  portable  Barrack  vessels  at  night.  For  a  brief 
tune,  the  cess-pools  may  answer ;  but,  ultimately,  the  earth 
becomes  surcharged  with  offensive  matter.  When  this 
occurs,  the  result  is  one  fatal  to  the  comfort  or  health  of 
all  in  the  neighbourhood.  The  system  of  daily  removal 
should  be  generally  insisted  upon,  in  all  ordinary  situations, 
that  is,  in  all  places  where  the  supply  of  water  is  not  un¬ 
limited,  and  where  there  is  not  access,  by  closed  sewers,  to 
a  large  running  stream,  not  tidal.” 

Reporting  in  January,  1859,  Inspector  General  Dr.  Camp¬ 
bell  Mackinnon  remarks, — 

“  All  new  surface  privies  for  Barracks  and  Hospitals  should 
be  built  on  one  standard  plan,  and  the  following  is  the  one 
which,  in  my  opinion,  answers  best. 


seats,  with  pans.  From  the  mouth  of  these  pits,  a  large  wide  tube  or 
cylinder,  stands  up  projecting  many  feet  into  the  air  (but  scarcely  raised 
above  the  level  of  the  Barrack  roofs)  to  the  intent  of  allowing  the  escape 
of  the  noxious  gases  generated  into  the  upper  air  ;  the  whole  is  enclosed 
in  a  large  substantial  brick  building.  There  is  an  ascent  of  steps  to  the 
privies.  At  the  bottoms  of  the  pans  or  seats,  are  trap  doors.  These  are 
opened  and  made  to  fall  down  by  moveable  rods  with  handles.  By  rough 
usage,  the  rods  soon  get  out  of  order  and  cease  to  act,  and  the  trap  door 
remains  open, — beneath  which  is  the  foetid  cess-pool.  These  privies  are, 
in  short,  nothing  more  than  huge  cess-pools  placed  (in  defiance  of 
all  sanitary  rules)  in  the  very  midst  of  the  dwellings  of  the  soldiers.” 

“  The  Drains  conveying  the  washings  and  the  urine  from  the  Latrines, 
with  covered  cess-pools  outside,  are  liable  to  get  blocked  up  and  stop  the 
current,  and  thus  give  rise  to  offensive  smells,  at  times.”  Dr.  Green 
added,  that  “  the  Executive  Engineer  had,  then,  sent  in  estimates  to 
Government  for  the  purpose  of  converting  these  into  surface  privies, 
closing  up  the  pits  with  masonry  arches.  It  is,  certainly,  worthy  of 
remark  that,  in  their  Annual  Report  for  1853-54,  the  Medical  Board  took 
occasion  to  quote  the  report  of  Dr.  Gordon,  of  H.  M.  10th  Foot,  then 
occupying  these  Barracks,  to  the  eifect  that  the  system  of  drainage  fol¬ 
lowed  there,  of  burying  all  in  cess-pools,  was  “  calculated,  in  the  course 
of  a  few  years,  to  induce  epidemics  of  Cholera  and  Fever.” 

We  have  already  seen  what  frightful  ravages  epidemic  cholera,  not  very 
long  afterwards, — in  1856, — committed  in  the  noble  Barracks  occupied  by 
H.  M.  81st  Regiment  and  the  men  of  the  Artillery  Division. 
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A  range  of  wooden  seats  with  holes  cut  in  them,  as  in  a  com¬ 
mode,  are  built  into  the  back  wall  of  the  building  intended  as 
a  privy.  Between  each  seat,  an  upright  stone  slab,  where 
stone  is  procurable,  or,  in  default  of  that,  a  pucka  brick  parti¬ 
tion  is  placed.  This  partition  rises  to  a  height  of  44  feet, 
and  projects  2  feet  into  the  interior  of  the  privy.  The  back 
wall  of  the  p;i/y,  against  which  the  seats  are  placed,  is  open 
behind  the  seats  to  a  height  of  2  feet.  Through  these  open¬ 
ings  and  beneath  the  seats,  are  inserted  moveable  iron 
pans,  into  which  the  evacuations  fall.  These  pans  are  insert¬ 
ed  and  removed  from  outside,  and  are  emptied  into  the  filth 
cart,  morning  and  evening  ;  cleaned,  sprinkled  with  lime,  and 
replaced.  Such  is  the  construction  of  a  few  of  the  newer  pri¬ 
vies  now  in  use,  and  they  are  the  cleanest  and  least  offensive 
buildings  of  the  kind,  I  have  seen.  They  afford  sufficient 
concealment  to  the  person,  too,  for  purposes  of  decency. 

They  would  be  as  perfect  as  conveniences  of  the  kind  could 
be  made  if,  to  each  seat,  a  cover,  moving  on'  strong  hinges  as  in 
a  commode,  were  added.  The  effluvia  from  the  evacuations 
might  then  be  entirely  shut  out  from  the  interior  of  the  privy  ; 
but,  in  this  case,  to  prevent  injury  to  the  seats  from  the  rough 
handling  of  the  European  Soldiers,  the  wood  of  which  the  seats 
and  covers  are  made  should  be  of  the  strongest  and  most 
durable  nature,  and  the  hinges  made  broad  and  unusually  strong. 

Even  without  these  covers,  privi  s  of  the  foregoing  con¬ 
struction  would  be  superior  to  most  of  those  now  in  use/’ 

Dr.  Mackinnon  adds,  “  It  has  lately  been  a  question  whether 
surface  privies  or  cess-pools  are  the  most  appropriate  for  Euro¬ 
pean  Troops  ; — I  unhesitatingly  give  my  verdict  for  the  former. 
Surface  privies,  of  good  construction,  can  always  be  kept  sweet 
and  clean.  Cess-pool  privies,  in  such  numbers  as  are  required 
for  a  European  Regiment,  would  certainly  taint  the  neigh¬ 
bouring  wells, — and  pure  water  is  as  necessary  to  health  as 
wholesome  food.”  Since  the  above  highly  practical  remarks 
were  made,  the  Standard  Design  for  a  Privi/  for  tiro 
companies  of  European  Troops ,  as  approved  by  His  Excel¬ 
lency  the  Cornmander-in-Chief t  and  sanctioned  by  the  Govern¬ 
ment  of  India ,  the  30 th  September  1858,  has  been  promul¬ 
gated.  It  appears  to  want  nothing  recommended  by  Dr. 
Mackinnon,*  but  has  the  very  serious  fault  of  having  a  cess¬ 
pool  connected  with  it ; — not,  it  is  true,  for  the  reception  of 


*  The  seats  have  well-fitted  flap  lids,  on  hinges.  The  seats  and  covers, 
Major  Young  suggests,  may  he  made  moveable,  so  as  to  admit  of  being 
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the  excreta,  which  are  carried  away  in  covered  soil  carts,  hut 
to  hold  the  cleansings  of  the  back  drain  which  is  flushed  from 
a  small  cistern  at  one  end. 

The  above  concurrent  remarks,  of  the  highest  authority, 
unquestionably  demonstrate  the  absolutely  indispensible  ne¬ 
cessity  for  the  abandonment  of  all  privy  and  urinarv  drains 
and  cess-pools,  and  of  the  introduction  of  a  thorough  13 ry 
System  of  Conservancy, — all  excreta  being  removed,  in  carts* * 
and  buckets,  to  a  distance  of  at  least  three-quarters  a  mile 
from  the  Barracks  and  Hospitals,  and  being  there  poured  into 
trenches  and  deeply  buried. 

With  the  history  of  the  Scutari  Hospitals  in  memory,  it 
is  scarcely  needful  to  cite  instances  demonstrative  of  the  prejudi¬ 
cial  influence  of  bad  Conservancy.  Still  one  or  two  examples, 
which  occurred  during  the  late  mutinies  here,  are  of  so  striking 
a  nature,  that  I  shall  not  apologise  for  citing  them. 

In  his  admirable  Report  of  the  Health  of  the  1st  Madras 
Fusileers  during  the  Lucknow  Campaign, — a  narrative  of  the 
very  highest  Medical  and  Historical  interest,- — Dr.  Arthur, 
the  Surgeon  of  the  Regiment,  distinctly  shows  that  the  fearful 
outbreak  of  cholera,  which  took  place  in  the  advance  of  the 
corps,  immediately  followed,  and  was  consequent  upon  the 
occupation  of  the  Fort  of  Allahabad,  which  had  been  made 
a  pdVfect  sink  of  abomination  by  the  Seikh  Troops  who 
had  lately  occupied  it. 

We  have  already  shown  that  the  1st  Bengal  Fusileers,  in 
tjjeir  ever  memorable  forced  march  from  Dugshaie  to  Umballa 
on  the  thirteenth,  fourteenth,  and  fifteenth  of  May  1857, 
were  but  lightly  attacked  with  cholera,  and  that  II.  M.  75th 
Regiment  and  the  2nd  Bengal  Fusileers  escaped  this  visita¬ 
tion  until  they  were  lodged  in  the  Barracks  at  Umballa. 
There  cannot  be  a  doubt  that  the  atmospheric  causes  of  cholera 
were  rife  at  this  time,  the  village  of  Kalka  being  then  impest- 
ed  and  the  disease  being  also  preva’ent  at  Umballa,  when  the 
Regiment  marched  in ;  and  that,  the  men  being  thus  worn  by 
mental  excitement  and  by  overstrained  bodily  exertion,  some 
immediately  exciting  influence  was  alone  wanting  to  develope 
pestilence  among  them.  Dr.  Brougham,  Surgeon  of  the  1st 


thoroughly  washed.  Dr.  Mackinnon  notices  that  several  of  the  new 
Latrines  of  European  Barracks  are  provided  with  stone  seats — which  are 
too  cold,  and  nuisance  is  the  result. 

*  Excellent  closed  Iron  Conservancy  Carts  are  now  supplied  at  the 
Calcutta  Iron  Bridge  Yard. 
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Fusileers,  has  explained  to  me  that  a  potent  influence  of  this 
kind  was  not  wanting.  He  inspected  the  Barracks  imme¬ 
diately  cholera  shewed  itself,  and  found  the  privies  to  be  in  a 
most  disgusting  state  :  they,  seemingly,  had  been  used  by  the 
public,  and  the  filth  had  been  allowed  to  accumulate.  Dr. 
Brougham  has,  most  obligingly,  furnished  me  with  his  notes, 
on  the  subject,  to  the  following  effect. 

“  Now,  whether  the  emanations  from  matter  of  this  nature 
may  not,  in  certain  circumstances,  cause  cholera,  may  be 
questioned,  but  there  can  be  little  doubt  that  cholera  motions, 
in  certain  states  of  decomposition,  will  cause  the  disease, 
and  Professor  Alison  and  others,  who  have  particularly  direct¬ 
ed  their  attention  to  the  subject,  seem  to  have  had  good 
grounds  for  concluding  that  cholera  is,  usually,  propagated 
in  this  manner.  Should  this  be  true  and  these  privies  have 
been  used  by  the  public,  among  whom  cholera  prevailed, 
as  I  know  they  were,  the  explanation  becomes  simple  enough, — 
and  this  view  is  strengthened  by  the  fact  of  the  left  wing, 
though  more  exposed,  and  suffering  from  the  disorder,  yet 
suffering  in  a  very  much  less  degree  than  the  right,  who 
were  sheltered  but  remained  at  Umballa  where  the  disease 
originated.  I  remember  that  one  man  (Travers)  attributed 
the  commencement  of  his  attack  most  distinctly  to  this, 
feeling  first  sickened  and  faint  from  the  stench,  and,  very 
shortly  after,  being  attacked  by  diarrhoea  and  cholera.” 

Many  of  those  soldiers  who  were  in  attendance  on 
their  comrades,  suffered,  but  none  of  the  Medical  or 
Hospital  Establishments  were  affected  by  the  disorder.  I 
am,  perhaps,  more  disposed  than  many  to  consider  the 
emanations  ar  sing  from  the  putrifactive  decomposition  of 
animal  matter  as  the  exciting  cause  of  this  disorder,  from 
having,  on  one  occasion,  been  able  to  trace  an  outbreak 
of  the  pest  to  this  source.  When  very  young  in  the 
service,  I  was  attached,  for  some  time,  to  H.  M.  62nd  Foot, 
then  stationed  at  Hazareebaugh,  a  station  which  ought  to  be 
one  of  the  most  healthy  in  Bengal.  I  had  visited  the  Hospi¬ 
tal  in  the  morning  and  returned  home  ;  about  12  o’clock,  I 
received  a  note  from  Dr.  Sinclair,  who  had  charge  of  the 
corps,  desiring  me  to  come  to  the  Hospital, — and  I  am  not 
likely  to  forget  the  scene  I  witnessed  on  my  arrival  a  very  few 
minutes  after, — four  of  the  finest  men  in  the  Regiment  were 
dead,  and  about  six  others  were  writhing  in  the  agonies  of 
spasmodic  cholera.  I  was,  at  once,  struck  with  the  fact  that 
all  the  sick  had  come  from  the  Grenadier  and  next  Barracks, 
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No.  1  Company; — and  Sinclair,  an  officer  who  never  spared 
himself,  went  over,  without  delay,  to  these  buildings.  The  wind 
was  then  blowing  from  the  S.  E.  directly  into  the  Barrack 
occupied  by  the  Grenadiers,  and  from  the  lines  where  the  ele¬ 
phants  were  picqueted, — the  air  being  most  offensive.  On  going 
to  these  lines  Dr.  Sinclair  found  that  several  elephants  had  died, 
and,  being  awkward  animals  to  move,  had  been  buried  on  the 
spot ;  and  so  imperfectly  were  these  masses  of  flesh  covered,  that 
the  gases  found  ready  exit  through  the  thin  stratum  of  earth. 
Whether  the  pest  was  caused  by  this  alone  cannot  be  proved, 
but  the  fact  remains, — that,  after  these  places  were  perfectly 
covered  with  lime  and  earth,  we  had  no  more  cholera. 

I  need  not  say  that  the  Necessaries  at  Umballa  were,  at  once, 
cleaned  out  and  purified ;  and,  had  it  not  been  that  we  were 
expecting  to  march  every  hour,  the  Regiment  would  have  moved 
out  of  the  station.  From  the  state  of  uncertainty,  however, 
in  which  we  were,  this  was  not  carried  out,  and  it  will  be 
seen  that  we  marched  about  70  miles  before  we  shook  off  the 
disease ;  then  we  remained  free  till  we  had  been  some  time 
before  Delhi,  when  parvenu  filth  began  to  accumulate ; — again 
the  pestilence  is  among  us,  and,  as  the  men  get  enfeebled  by 
work,  anxiety,  and  exposure,  so  does  the  mortality  among 
them  increase.  Only  compare  the  ratio  of  deaths  to  treated 
in  May  at  Umballa,  and  in  September  at  Delhi,  after  we 
had  been  living  in  an  atmosphere  loaded  with  putrid  matter ; 
the  wonder  is,  not  how  so  many  suffered,  but  how  any  survived. 
Proportionately,  by  far  the  greater  number  came  from  the 
]V[osque  Picquet,  this  building  was,  on  the  ridge,  on  rocky 
ground,  elevated  some  150  feet  above  the  plain,  but  in  it 
some  holy  Moslem  had  been  buried,  and  the  place  stank 
again.  The  post  could  not  be  given  up,  and  though  earth  was 
thrown  in,  and  the  men  ordered  to  occupy  only  the  upper 
story,  this  continued  to  be  a  very  unhealthy  place.  It  is  sad 
to  think  that  the  wounded  were  particularly  liable  to  be  at¬ 
tacked,  and  very  few  of  these  recovered,  whether  from  being 
debilitated  by  loss  of  blood,  or  depressed  in  mind,  they  mostly 
sunk  very  rapidly.  Men  have  complained  while  I  was  dressing 
them,  and  notwithstanding  instant  attention,  have  died  in  six 
hours.” 

The  Conservancy  of  Married  Barracks  is  a  very  difficult  ques¬ 
tion.  According  to  Sir  John  Hall's  evidence,  already  cited, 
the  Bombay  authorities  have  allowed  a  separate  necessary 
for  each  quarter.  This  is  only  practicable  where  the  quar¬ 
ters  are  separate  and  the  arrangement  does  not  admit  of  such 

a  2 
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good  construction  and  fittings,  or  of  such  thorough  conser- 
vancy  as  are  readily  attainable  in  buildings  intended  for  the 
accommodation  of  a  large  number.  On  the  other  hand,  this 
arrangement  is  the  most  conducive  to  the  preservation  of 
decency,  and  has  the  advantage  of  making  each  man  respon¬ 
sible  for  the  cleanliness  of  his  own  privy.  Where  the  mar¬ 
ried  people  are  lodged  under  one  roof,  a  privy  and  a  bathing 
room  for  each  family  cannot  be  allowed,  on  sanitary  grounds,  as 
the  air  could  only  reach  one  side  <>f  the  block  of  building  past  a 
row  of  these  conveniencies.  The  only  practicable  arrange¬ 
ment  appears  to  be  to  attach  to  each  block,  by  covered  ways, 
two  separate  privies  and  two  lavatories,  one  of  each  for  the  men 
the  others  for  the  women  and  children.  In  the  privies  for 
the  latter,  proper  conveniencies  for  the  children  are  indispen- 
s'ible.  It  has  been  found  that,  where  these  are  not  provided, 
extreme  uncleanliness  is  quite  unavoidable. 

Lavatories. — The  want  of  proper  Washing  Places,  in  Indian 
Barracks  and  Hospitals,  has  long  been  recognised,  by  Medi¬ 
cal  and  Military  Officers,  as  a  great  evil.  Until  recently,  the 
general  practice  has  been,  (and  it  has  not  yet  been,  everywhere, 
abandoned),  to  screen  off,  as  Lavatories,  small  portions  of  the 
outer  verandah  with  mats  or  jhaumps.  The  rooms,  thus  parti- 
t’oned  off,  interfere  much  with  ventilation,  are  not  roomy  enough 
to  allow  of  all  the  men  washing  together, — whence  many  per¬ 
form  their  ablutions  in  the  outer  veranda h  in  the  raw  mornings, 
dangerously  exposed  to  a  chilly  breeze.  The  terraced  floor  be¬ 
comes  saturated,  and  the  outer  ground  flooded  and  sodden 
with  the  worst  constituent  of  sewer  filth, — soap-suds  and 
exuviae. 

Now,  Lavatories  are  beginning  to  be  attached  to  nearly  all  our 
Barracks  and  Hospitals,  and  Plunge  Baths  have  b;-en  provided  at 
several  stations, — but  it  appears  very  extraordinary  that,  lately, 
the  Infantry  Hospital  at  Rawul  Pindee  and  the  Artillery  and  In¬ 
fantry  Hospitals  at  Peshawur  were  provided  with  Plunge  Baths, 
but  had  no  proper  Lavatories  !  Except  in  its  contiguity  to  the 
Necessary,  and  in  the  manner  in  which  it  is  drained,  the  Wash 
House,  the  Standard  Plan  of  which  was  promulgated  by  the 
Public  "Works  Department  in  September  1858,  leaves  very  little 
to  be  desired.  It  has  been  described,  as  follows,  in  Major  C.  B. 
5  oung’s  Memorandum.  The  water  of  wash-houses  will  be 
supplied  from  a  cistern  to  a  lead  pipe,2^  inches  diameter, running 
the  whole  length  of  the  wash-house  in  which  screw  brass  bill- 
cocks,  inserted  at  intervals  of  every  two  feet,  will  serve  to  sup¬ 
ply  water  at  all  times*  to  iron  enamelled  or  earthen  basins 
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placed  below  on  a  masonry  bench  feet  high  (would  not 
stout  wooden  or  painted  iron  stands — which  could  be  removed 
and  cleaned,  from  time  to  time,  be  preferable)  ?  At  the  back  of 
the  bench  is  a  drain  into  which  the  soiled  water  will  be  thrown, 
and  which  will  lead  it  otf  to  the  surface  drains  round  the  building 
by  which  it  will,  eventually,  be  carried  off  in  the  ordinary 
course  of  the  drainage ;  but,  if  this  be  imperfect,  it  may  be 
run  into  wells.  A  small  shelf,  for  soap,  &c.,  will  be  put  up  over 
the  pipe,  and  a  bar,  supported  on  brackets,  let  in  along  the 
length  of  the  building,  for  hanging  towels  and  clothes.  Wash¬ 
houses  should  be  as  open  to  the  air,  on  all  sides,  as  possible. 
A  longitudinally-shaped  masomy  foot  bath  will  be  supplied, 
when  wanted,  with  water  by  hand,  or  by  a  separate  pipe  and 
cock,  and  emptied  through  a  drain-pipe  stopped  with  a  plug  in 
to  the  outer  surface  drain. 

It  has  been  justly  objected  that  the  washings  will  stagnate 
in  the  surface  drains  in  dry  weather.  A  fluid  so  highly 
impregnated  with  animal  matter  would  soon  become  offensive 
if  accumulated  in  wells.  It  should,  undoubtedly,  all  be  drain¬ 
ed  from  the  wash-houses  by  trapped  sewage  pipes,  and  be  con¬ 
veyed  to  a  proper  distance,  in  the  mode  which  will  be  suggested 
in  the  remarks  on  Drainage. 

The  wash-houses,  upon  the  standard  plan,  do  not  afford  suffi¬ 
cient  means  for  thorough  ablution,  by  pouring  water  over  the 
body,  where  plunge  baths  (which  cannot  always  be  used)  are 
not  provided.  It  is  a  matter  of  great  importance  that  the 
floors  of  all  wash-houses  should  be  of  as  impervious  materials 
as  possible.  Those  in  which  thorough  ablution  is  performed 
should  have  their  floors  covered  with  sheet  lead,  care  been  taken 
not  to  allow  the  surface  to  become  foul  and  greasy,  and  to  have 
the  joinings  frequently  looked  to,  lest  leakage  should  occur.  It 
is  well  known  that  the  floors  of  washing  rooms,  if  of  absorbent 


*  Major  Young  has,  since,  informed  me  that,  in  the  wash-houses,  it  has 
been  found  that  pipes  and  cocks  do  not  answer.  The  men  break  them, 
steal  the  lead,  and  get  impatient  with  the  water  not  running  fast  enough 
from  the  cocks.  So  that  wash-houses  have  been  supplied  with  tubs  formed 
of-  commissariat  hogsheads  cut  in  half  and  kept  filled  by  the  bheesties. 
From  these  the  men  fill  their  basins.  There  is  a  little  more  spilling  and 
messing,  perhaps,  but  the  men  like  it  better ;  and,  the  floor  being  tiled, 
with  a  good  slope,  the  water  passes  off  quickly.  With  the  supply  of 
water  laid  on  at  high  pressure,  and  with  castor  wrought  iron  pipes  and  taps 
of  larger  bore  and  more  durable  material,  it  would  appear  possible  to  return 
to  the  first  arrangement,  with  advantage. 
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material,  soon  become  thoroughly  saturated,  to  a  very  consi¬ 
derable  depth,  with  offensive  decomposing  animal  matter. 

Except  that  soap  and  towels  are  allowed  to  men  in  Hospital 
in  the  Presidency  Division  of  Bengal  (where,  being  chiefly 
new  arrivals,  the  patients  are  supposed  not  to  have  been  able 
to  make  their  own  arrangements)  all,  in  Barracks  and  Hospi¬ 
tals,  are  expected  to  provide  their  own  soap  and  towels ;  two 
towels  being  a  regulated  portion  of  each  man’s  kit. 

Each  wash-house  is,  by  Regulation,  provided  with  20  metal 
basons,  and  2  towel  racks. 

Barrack  Masters  are  authorized  to  supply  ropes,  pulleys, 
leather  bags,  and  other  gear  necessary  for  the  filling  of  the 
Baths  of  European  corps,  and  to  repair  them  under  the  rules 
applicable  to  Barrack  Furniture.  The  coolies  and  cattle,  for 
drawing  the  water,  will  be  obtained  from  the  Commissariat.* 

Cook  Rooms. 

Under  this  head,  it  is  almost  needless  to  say  that  the  Medi¬ 
cal  Officer’s  chief  concern  is  that  the  mens’  food  should  be  pro¬ 
perly  cooked,  and  that  the  cooking  places  should  not, — on 
account  of  their  too  great  proximity  to  the  Barracks, — or  of 
their  uncleanliness  or  bad  drainage,  become  nuisances. 

Major  C.  B.  Young  recommends  that  the  washings  and 
scourings  from  Cook-rooms  should  be  conveyed,  by  open  drains, 
into  covered  wells  adjoining.  We  shall  again  allude  to  this 
point  under  the  head  of  Drainage.  “  The  dry  refuse  of  all  kinds 
should  be  thrown  into  dust  bins  to  be,  thence,  removed,  at 
intervals,  b}'  the  sweepers  and  conservancy  carts.  Dust  bins 
should  also  be  placed  at  convenient  spots  near  the  married  peo¬ 
ple’s  Barracks,  into  which  the  contents  of  tea  pots,  &c.,  may 
be  thrown,  and  the  throwing  of  any  description  of  refuse  in  the 
neighbourhood  of  Barracks  should  be  strictly  prohibited. 

The  proposed  introduction  of  Captain  Grant’s  Cooking  Stoves 
promises  to  effect  a  very  needful  reform  in  the  present  system 
of  cooking  for  our  troops.  The  specification  of  a  Stove,  on 
this  principle,  adequate  to  the  wants  of  two  companies,  has 
been  given,  as  follows,  by  Captain  Innes,  Garrison  Engineer, 
Fort  William. 

The  stove  to  consist  of  three  parts,  viz.  a  centre  portion  consisting  of 
an  iron  oven  3  feet  cube,  having  an  air  passage  1  foot  square  up  its  centre, 
built  into  a  block  of  masonry,  arched  over  and  furnished  with  a  chimney. 
Running  out  from  this  centre  block  are  two  branches  of  masonry,  each 


*  P.  W.  Code,  Chap.  XX.,  Section  4,  p.  234,  and  Sec.  8,  p,  250. 
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6  feet  long  by  4-10  broad  and  3-3  high ;  along  the  centre  of  these  is  a 
passage  about  2|  feet  broad  by  1  foot  deep,  communicating  with  that 
through  the  oven  by  an  archway  1  fooot  square,  furnished  with  a  damper 
through  the  supporting  wall  of  the  arch  over  the  oven,  and  at  the  end  a 
fire-place  2  feet  broad  by  1-3  deep  by  one  foot  high.  The  fire-place  to  be 
an  ordinary  grating  of  stout  iron  bars,  and  two  doors  in  front  to  regulate 
the  draft. 

Each  branch  to  be  covered  with  a  stout  iron  plate  having  6  circular 
holes  cut  in  it  for  the  pots  to  fit  into.  The  pots  will  be  supported  on  small 
iron  tripods  built  into  the  masonry. 

Thus  the  blast  from  the  fire  passes  round  and  under  the  pots,  through 
the  archway  in  the  supporting  wall  and  up  the  flue  through  the  centre  of 
the  oven. 

The  pots  are  those  ordinarily  supplied  by  the  Commissariat  for  cooking, 
and  the  grate  is  adapted  for  the  use  of  wood-fuel. 

Over  the  grate  is  an  opening  2  feet  by  1,  covered  with  two  double  flaps, 
which  can  be  opened  at  pleasure  to  allow  of  the  use  of  frying  pans  or  grid¬ 
irons,  which  require  to  be  absolutely  over  the  fire. 

The  pots  are  placed  as  close  as  possible,  and  to  further  decrease  the  space 
to  be  heated,  dies  of  masonry  are  built  between  them,  which  also  are  use¬ 
ful  in  supporting  the  iron  plate  covering. 

The  whole  masonry  to  be  of  best  well-burned  brick  laid  in  mortar  out¬ 
side,  and  in  clay  from  the  nearest  brick-fields  near  the  fire  and  passages 
for  heated  air.  The  arch  over  the  oven  to  be  constructed  with  great  care, 
and  bonded  together  by  tiles  being  used  with  the  bricks. 

No  allowance  is  made  for  foundation,  as  it  would  usually  stand  on  the 
pucka  floor  of  a  cook-room. 

In  June  1859,  the  Government  of  India,  in  the  Public 
Works  Department,  approved  of  a  “  Drawing  of  a  Bakery  for 
Bread  for  1,500  men.” 

Water  Supply. 

This  always  important  question  gains  a  tenfold  interest  to 
the  sanitary  physician  in  India,  where  it  is  observed  that 
many  grave  diseases  are  distinctly  traceable  to  the  bad  quality 
of  the  drinking  and  bathing  water.  For  instance, — that  Bron- 
chocele  and  Dracunculus  are  the  prevailing  maladies  throughout 
certain  very  extensive  districts.  Guinea-worm  being,  in  certain 
spots,  as  at  (Kirkee),  so  prevalent  among  our  European  troops 
as,  absolutely,  to  render  the  posts  scarcely  tenable ;  that  fevers, 
of  the  types  usually  assigned  to  malarious  influence,  are'  pro¬ 
duced  by  drinking  tank  water  in  which  the  decomposition 
of  vegetable  matter  has  occurred  to  a  large  extent ;  that  a 
saline  impregnation  (chiefly  with  chlorides  and  nitrates) 
renders  most  of  the  water,  in  certain  situations,  productive 
of  bowel  complaints  in  nearly  all  new  comers — none,  but 
those  who  survive  to  become  old  residents,  entirely  escaping ; 
and  that  to  this  cause  has  been  attributed,  with  considerable 
show  of  reason,  the  prevalence  of  cholera  among  troops  on 
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the  march,  and  among  persons  recently  arrived  in  the  country, 
or  removing  to  new  stations;*  that,  further,  the  habits  of  the 
natives  of  India  are  so  hopelessly  filthy  that  every  source 
of  water  supply,  however  pure  in  itself,  is  likely  to  become 
contaminated  if  they  are  allowed  to  approach  it  un watched. 

At  the  o-reatest  convenient  distance  from  every  Barrack  build¬ 
ing,  a  large  deep  tank,  for  drinking  water,  is  an  indispensable 
requisite.  It  should  be  dug,  especially  for  the  purpose,  in 
firm  virgin  soil — entirely  apart  from  any  unusually  low,  marshy, 
or  jungly  spot.  Well  kept,  the  green  plain  of  the  Cantonment 
will  form  an  excellent  gathering  ground.  No  trees  or  ornamental 
shrubs  or  other  vegetation,  from  which  dead  leaves  might 
fall  or  be  blown  in,  should  be  allowed  on  its  margin 
or  in  its  neighbourhood.  It  should  not  have  an  elevated 
bank,  under  shelter  of  which  nuisances  would  be  com¬ 
mitted,  or  a  ghaut  (steps)  at  which  natives  would  bathe 
and  wash  clothes,  but  only  a  high  platform  extending  well 
in,  whence  water  may  be  drawn  up  either  by  hand  labour  or 
by  steam  power.  A  sent  ry  should  be  constantly  placed  there, 
with  orders  strictly  to  keep  every  one  but  the  regimental 
bheesties  at  distance.  Although  the  banks  of  the  tank 
should  consist  only  of  clean  and  close  greensward,  the  mo¬ 
derate  growth  of  large  healthy  aquatic  plants,  within  it, 
ought  not  to  be  discouraged.  It  is  strongly  believed  that 
water  lilies  and  other  plants,  with  large  floating  leaves,  are 
influential  in  preventing  the  escape  of  miasmata; — but,  how¬ 
ever  this  may  be,  it  is  a  recognised  fact  that  many  Indian 
tanks  owe  the  good  quality  of  their  water  mainly  to  their 
tank  jungle,  their  fish  and  their  frogs.  We  are  told  that 
Sir  Charles  Napier,  in  inspecting  the  lines  of  a  Native  regi¬ 
ment  in  one  of  the  Hill  districts  of  the  Punjaub,  and  observing 
the  bheesties  drawing  water  from  a  foul -looking  tank,  the 


*  It  was  asserted  in  the  public  prints,  some  years  ago,  that  it  had  been 
fully  ascertained  by  the  French  Medical  Commission,  both  in  Paris  and 
elsewhere,  that  Rain  Water  is  a  prophylactic  of  cholera,  and  that  this  disease 
has  never  proved  an  epidemic  in  any  city  when  Rain  Water  is  extensively 
used.  Galveston,  in  Texas,  was  cited  as  affording  the  strongest  possible 
evidence  of  the  truth  of  this  statement.  Where  the  soil  is  thoroughly 
impregnated  with  saline  matter,  even  the  Rain  Water  will  hold  salts  in  sus¬ 
pension.  Few  who  care  for  their  health,  in  India,  neglect  the  easy  pre¬ 
caution  of  collecting  Rain  Water  and  storing  it  for  use  in  covered  earthen 
vessels.  This  ought  to  be  done  in  every  cantonment,  but  most  especially 
in  those  situations  where  the  well  and  tank  water  is  brackish  or  otherwise 
very  impure,  or  where  disease  is  supposed  to  result  from  drinking  it. 
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water  of  which  was  covered  by  a  slimy  and  greenish  weed, 
ordered  that  it  should  be  immediately  cleared  The  mandate 
was  obeyed.  The  result  was  that  the  water  so<m  turned 
putrid;  and  it  was  not  until  a  fresh  crop  of  weed  had  grown 
that  it  became  clean  and  drinkable. 

This  tank  should  be  entirely  apart  from  those,  also  carefully 
tended,  tanks  at  which  the  dhobees  wash,  and  where  natives 
bathe, — that  no  person  may  have  any  excuse  for  straying 
near  it. 

It  is  laid  down,  in  the  Bengal  Public  Works  Code,  that 
“  The  quality  and  sufficiency  of  the  Supply  of  Water  must  be 
carefully  investigated  in  the  choice  of  the  site  of  every  Public 
Building.  If  the  o  c:  sion  requires  it,  a  project  for  water 
supply  should  be  added  to  the  estimates.”* 

I  am  informed,  by  Major  C.  B.  Young,  that  he  has  long 
had  in  view  a  plan  for  supplying  European  Cantonments  with 
Water.  It  consists  in  giving  to  the  stations  on  the  river,  viz. 
Barrackpore,  Chinsurah,  Berhampore,  and  Dinapore,  a  small 
six- horse-power  steam  engine  and  pump,  by  means  of  which 
water  might  be  lifted  from  the  river  to  the  extent  of  20 
gallons  per  head — or,  say  for  2,000  persons,  40,000  gallons 
daily,  and  laid  on  to  all  Barracks,  Cook  Rooms,  Out-offices 
and  Gardens,  by  means  of  aqueducts,  in  the  manner  practised 
in  Calcutta.  If  desired  to  force  the  water  to  the  top  of  Bar¬ 
racks,  &c.  small  force  pumps  would  be  used,  and  pipes  laid  on 
with  the  requisite  cisterns.  With  the  aid  of  this  water-sup¬ 
ply,  Major  Young  suggests,  cess-pools  might,  in  most  cases,  be 
abolished,  and  covered  drains,  susceptible  of  being  thoroughly 
flushed,  substituted  for  them;  wash-houses  would  be  improved 
and  baths  provided,  better  means  of  washing  clothes  would 
be  available,  and  a  step  would  be  made  towards, — what  he  just¬ 
ly  considers  to  be  of  much  importance, — the  establishment  of 
Soldiers’  gardens. 

The  only  amendment  which  it  appears  to  us  that  this  ad¬ 
mirable  plan  requires  is,  that  the  Water  Supply  should  be  col¬ 
lected  inland,  and  not  from  the  river,  into  which  all  the 
drainage  and  filth,  (to  say  nothing  of  the  natives’ dead),  of 
large  Indian  River  Stations  and  Cities,  find  their  way.  It  is 
also  to  be  remembered  that,  at  certain  times  of  the  year,  the 
water  of  the  Hooghly  is  brackish  at  Barrackpore  and,  possi¬ 
bly,  also  at  Chinsurah. 
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All  Drinking1  Water,  used  in  Barracks,  should  be  boiled 
and,  afterwards  filtered. 

For  European  Hospitals,  Sorais,  or  Goglets,  for  Water,  and 
Water  Filters,  of  a  cheap  description  are  allowed.*  The  ordi¬ 
nary  modes  of  purifying  water,  in  India,  have  already  been 
described, — at  page  93. 

Every  Barrack  and  Cook  Room  should  be  provided  with  a 
simply  but  well  constructed  Permanent  Filter.  This  would 
best  occupy  the  roof  of  either  building  where,  if  properly  placed 
and  secured,  it  would  afford  additional  protection  against 
the  direct  rays  of  the  sun,  when  the  buildings  are  flat-roofed. 
From  this,  "an  iron  pipe  should  be  led  down  into  a  small 
metallic  fountain,  occupying  the  centre  of  the  main  Barrack 
room.  From  this,  pure  drinking  water  would  be  obtainable 
day  and  night.  The  senior  Non-Commissioned  Officer,  in  charge 
of  the  Barrack,  should  be  provided  with  a  hose  which  could 
be  attached  to  the  pipe,  in  case  of  the  occurrence  of  fire  within 
the  building,  and  with  proper  fittings, — that  the  fountain  might 
be  allowed  to  play,  if  only  for  one  hour  or  two,  during  the 
excessively  hot  and  dry  weather  in  May  and  June.f 

Drainage. 

Architects,  of  old,  appear  to  have  been  gifted  with  a  fatal  in¬ 
genuity  in  placing  their  buildings  upon  a  network  of  sewers  and 
cess- pools,  in  contriving  to  make  the  structures,  literally,  rotten 
at  the  core,  honey-combed  with  cavities,  through  the  insecure 
parietes  of  which  the  stagnant  filth  soaked  continually,  reducing 
the  whole  surrounding  earth  to  the  condition  of  a  black  foetid 
compost,  and  contaminating  the  water  of  all  the  neighbouring 
wells,  and  from  the  abysses  of  which  every  change  in  the 
density  of  the  outward  or  inward  atmosphere  and  every  strong 
wind  setting  upon  the  outfalls  of  the  sewers  forced  or  drew 
into  the  building,  through  open  sinks  and  untrapped  privies, 
those  gases  which  are  the  elements  of  Typhus,  Pyemia, 
Puerperal  Fever,  and  Hospital  Gangrene ;  and  which,  sapping 
insidiously  more  resisting  constitutions,  gradually  impair  the 
vitality  of  the  blood,  soften  the  muscles,  weaken  the  digestion, 
produce  chronic  disorder  of  the  bowels,  and  leave  their  vic¬ 
tims  almost  hopelessly  open  to  the  attacks  of  every  passing 
epidemic. 

*  Supplement  to  the  P.  W.  Code,  page  20. 

t  For  much  valuable  information  regarding  Water  Supply  in  India, 
vide  Dr.  Joseph  Ewart’s  Report  on  the  Sanitary  Condition  of  Indian 
Jails,  published  in  vols.  1  and  2  of  the  Indian  Lancet. 
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TV  itli  our  present  knowledge,  we  can  scarcely  read,  without 
a  shudder,  that  Gosport  (Haslar)  Hospital, — then  and  perhaps 
still,  the  largest  brick  building  in  the  world,  built  upon  the 
very  worst  possible  system,  and  upon  the  most  costly  and  mag¬ 
nificent  scale  imaginable,  at  an  outlay  of'  not  less  than  two 
hundred  thousand  pounds, — was  provided  with  “ Sewers  communi¬ 
cating  with  every  ward  in  the  building ,  and  dug  so  deep  that  the 
sea,  flowing  in  every  tide ,  carries  off  all  the  soil  at  each  ebb,  so  that 
nothing  of  this  hind  could  be  contriv’d  more  necessary  for  health 
and  sweetness  so,  likewise,  when  we  learn  that,  the  Barracks 
in  the  Fort  of  Trincbinopoly,  a  place  remarkable  for  its  heat 
and  unhealthiness,  being  built  in  the  form  of  a  quadrangle,  had 
(and  possibly  still  have)  “sewers  constructed  beneath  to  carry  off 
filth,”' t  and  that —  may  we  not  say,  consequently.?) — “the  pre¬ 
vailing  diseases,  here,  wer efebris  continua  communis,  pneumonia, 
gastritis,  enteritis,  hepatitis,  rheumatismus ,  dysenteria ,  apoplexia , 
cholera ,  and  ophthalmia  and  when  we  are  told,  in  the  Re¬ 
port  on  the  ‘Sickness  in  H.  M.  62nd  Regiment  at  Masuli- 
patam,J  that  “  All  the  drains”  of  the  impested  Barracks, 
“  it  is  meant,  should  empty  themselves  into  the  ditch, — but 
some  of  them  are,  at  present,  choaked  up.” 

Where  open  drains  have  been  adopted  in  India,  in  the  place 
of  sewers,  the  result  has  been,  only  too  often,  equally  bad 
and  insanitary.  Wre  have,  already,  seen  that  all  the  sewage 
and  privy  filth  of  the  formerly  untenable  Berhampore  Barracks 
used  to  be  voided  into  a  tank,  from  the  black  and  thick  waters 
of  which  mephitic  gases  used  to  bubble  up,  hard  by  the 
unhealthiest  quarter  of  the  barrack  building.  We  are  told 
that,  in  1839,  the  locality  of  the  European  Hospital  at 
Bangalore  was  bad,  “  being  at  the  lower  part  of  the  declivity 
on  which  the  Barracks  stand,  consequently ,  the  drainage 
from  the  Barracks  and  Privies  falls  all  around .”  Again,  we 
find,  that  in  1837,  the  pestilential  Barracks  of  H.  M.  Troops  at 
Secunderabad,  were — “  situated  in  a  hollow  at  the  Western  ex¬ 
tremity  of  the  Cantonment,  with  high  ground  on  three  sides, 
and  a  low  swampy  piece  of  land  on  the  fourth  side,  interspersed 
with  tanks,  stagnant  pools,  rice  fields,  and  a  plantation  of 
date  trees — the  latter  extending  to  within  500  yards  of  the 
Barrack  wall ;  and,  independent  of  the  pernicious  intoxicating 

*  The  Gentleman’s  Magazine,  for  September  1751. 

t  Surgeon  C.  Hamilton’s  Medical  History  of  H.  M.  51th  Regiment, 
1833.  Madras  Quarterly  Medical  Journal,  January  1813. 

+  Ibid,  April  1843. 
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beverage  it  produces,  serving  as  a  place  of  resort  for  the  natives, 
and  for  the  deposit  of  all  the  filth  and  nuisance  of  the  neighbour¬ 
hood.  On  the  opposite  or  North-Eastern  side  is  the  Burying 
Ground  for  Queen’s  Troops,  distant  100  yards,  densely  crowd¬ 
ed  with  tomb-stones,  on  which  are  recorded  the  losses  sustained 
by  the  several  Regiments  that  have  been  quartered  here,  amount¬ 
ing  to  some  thousands  of  British  soldiers  : — No  very  cheering 
prospect  for  the  unhappy  inmates  of  Barracks !  But  perhaps 
the  most  objectionable  circumstance  of  all,  connected  with 
the  site,  is  the  foul  and  partly  open  state  of  the  drains,  and 
cess-pool  for  receiving  and  conveying  off  the  whole  of  the 
ordure  from  privies,  &c.,  (no  night  cart  being  provided  for  this 
purpose ;)  this  most  foul  and  offensive  depository  being  dis¬ 
tant  only  90  yards  from  the  Eastern  corner  of  the  men’s 
quarters,  and  without  a  sufficient  run  to  carry  off  its  contents 
to  a  distance;  although  there  is  slope  enough  for  that  purpose. 
The  exhalations  from  these  several  sources,  where  masses  of 
animal  and  vegetable  matter  are  constantly  undergoing  de¬ 
composition,  cannot  fail  to  impair  the  salubrity  of  the  place 
and  to  prove  injurious  to  the  health  of  the  men :  in  addition 
to  which,  it  is  highly  probable  that  there  may  be  other  sources 
of  malaria,  which  cannot  be  so  easily  detected  or  recognised.” 

Again,  only  a  few  years  ago,  Dr.  Bruce*  described  the  con¬ 
servancy  of  the  European  Lines  at  Meerut,  which  is  one 
of  the  pleasantest  and  is  generally  considered  to  be  one 
of  the  healthiest  stations  in  the  plains  of  Bengal,  but  where, 
nevertheless,  our  soldiers  die,  annually,  at  the  rate  of  nearly 
forty- eight  in  the  thousand, — in  the  following  terms:  “  The 
evil,  nevertheless,  is  an  acknowledged  one  (it  had,  in  fact, 
existed  for  years,)  and  the  fact  of  the  urine  and  other  fluid  filth 
of  two  entire  regiments  being  received  into  pucka  drains  which 
are  open  to  the  action  of  the  sun’s  rays,  proves  the  necessity 
for  a  remedy.”  Again,  “  The  urinary  houses  of  the  Barracks 
in  question  are  placed  over  these  drains,  and  so  powerful  and 
disgusting  are  the  effluvia  produced,  more  especially  when  the 
periodic  washing  takes  place,  twice  in  24  hours,  that  officers 
avoid  the  road  by  which  they  run ;  but,  as  these  drains  inter¬ 
sect  the  whole  space  in  which  the  European  Infantry  Barracks 
stand,  and  run  along  their  whole  length  in  rear,  it  follows 
that  the  soldiers  are  subjected  to  the  above-named  effluvia 
all  day  long.” 


#  As  quoted  by  Dr.  Kenneth  Maokinnon. 
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A  score  of  other  like  instances  might  be  cited  if  we  were  not 
arguing  for  a  principle  which  no  one  denies, — but  which 
must  never  cease  to  be  the  subject  of  argument  and  protest 
until  every  one  can  be  brought  to  act  upon  it.* 

In  a  perfectly  level  country  where,  although  thorough 
drainage  is  a  matter  of  vital  necessity,  the  sewage  is  always 
liable  to  be  forced  back  by  the  river  or  by  the  floods, — as  is,  at 
this  moment,  the  case  at  Chuprah  Jail,  where  it  is  necessary,  in 
the  rains,  to  stop  the  drains  to  prevent  the  water,  from  without, 
from  rushing  into  the  enclosure, — there  appears  to  be  but  one 
effective  mode  of  securing  the  thorough  voidance  of  the  sewage 
matter, — viz.  of  entirely  removing  the  excreta  in  carts  and  bar¬ 
rels.  This  leaves  the  drainage  of  the  wash-houses  and  the  cook- 
rooms  alone  to  be  provided  for.  It  would  not  be  impossible 
also  to  carry  away  the  fluid  from  these, — a  permanent  tramway 
to  the  place  of  deposit  being  provided. f  If,  however,  this 
cannot  be  arranged,  we  can,  by  the  simple  and  not  very  ex¬ 
pensive  expedient  of  giving  the  out  buildings  sufficient  elevation, 
secure  any  amount  of  fall  that  may  be  requisite — the 
drainage  being  effected  by  cast  iron  tubes,  glazed  within, 
properly  trapped  at  mouth  and  outfall,  carried  to  the  river  or 
other  point  of  voidance,  on  low  masonry  columns  or  iron 
rods  in  masonry  sockets.  These  pipes  need  not  be  of 
large  calibre  (not  having  any  storm  water  to  convey  away)  ; 
and,  being  everywhere  open,  might,  if  obstructed,  (which 
they  could  scarcely  become  if  properly  secured  with  gratings 
at  either  end) — be  examined  and  cleared  with  the  utmost 
facility.  By  a  little  judicious  management,  the  large  body 
of  water  which  could  be  collected,  during  the  rains,  from 
the  roofs  of  the  Barracks  and  other  buildings  might,  in 
stations  where  water  is  not  raised  by  steam  power,  be  made 
the  means  of  thoroughly  and  forcibly  flushing  these  tubes, 
at  all  events,  the  rain  water  which  falls  upon  the  building 
should  be  led  completely  away,  and  should  not  be  allowed 
to  sink  into  the  earth  around  it.  By  an  arrangement  of  this 


*  For  an  exellent  review  of  our  most  recent  information  upon  the 
question  of  Drainage,  in  its  sanitary  hearings — vide  a  chapter  by  Dr.  Ewart, 
in  his  memoir  on  Indian  Jails,  already  cited. 

f  In  a  recent  report,  Superintending  Surgeon  Dr.  W.  A.  Green,  of 
Meean  Meer,  states  that. the  foul  water  of  a  Wash-House  in  the  Citadel 
of  Lahore  “  is  conveyed  into  a  small  shallow  tank  on  the  outside,  kept 
covered  over,  the  water  is  daily  removed, — this  is  the  best  method  for  pre¬ 
serving  cleanliness  and  sweetness,  as  the  washings  are  carried  away  daily. 
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kind,  the  foul  water  drainage  of  Barracks,  like  those  at  Ber- 
h  amp  ore,  might  be  carried  down  and  poured  into  the  river  from 
an  elevation  much  above  the  range  of  the  highest  tides,  at 
an  expense  which,  1  believe,  would,  in  the  long  lun,  prove 
much  less  heavy  than  that  how  incurred  in  laying  down 
extensive  brick  drains  and  keeping  them  in  thorough  repair, 
and  of  washing  them  out,  twice  daily,  by  the  hand  labour  of 
an  establishment  of  water-carriers  and  sweepers. 

The  ground  immediately  around  every  barrack  should 
be  sloped  away,  outwards,  in  such  a  manner  as  to  prevent 
the  lodgment  of  surface  water — and  the  surrounding  ground, 
to  a  distance  of  at  least  2  00  yards  from  each  building,  should, 
according  to  the  nature  of  the  soil,  be  furnished  with  surface 
or  subsoil  drains,  in  confoimity  with  the  best  principles  of 
Land  Drainage. 

It  is  laid  down,  in  the  Bengal  Public  Works  Code,*  that, 
in  the  choice  of  the  site  of  Public  Buildings,  a  Project  for 
Drainage  should,  if  necessary,  be  added  to  the  estimates. 


We  have  thus  shown  that  there  are  very  few  even  of  the 
smaller  details  of  Barrack  construction  and  arrangement,  in 
which  the  Sanitary  Officer  lias  not  some  concern.  It  is  not 
necessary  that  he  should  be  an  architect  or  a  builder,  but  he 
should  know  sufficient  of  both  arts  to  be  able  to  point  out 
palpable  defects  and  to  suggest  ordinary  improvements. 

In  all  respects,  the  best  manner  in  which  a  Medical  Officer 
can  judge  of  the  general  sanitary  condition  of  a  Barrack 
building  is  by  applying  its  capabilities  to  the  measure  of  a 
safe  practical  standard  of  his  own, — i.  e.  by  questioning 
himself — “  How  would  this  building  answer  for  the  accommoda¬ 
tion  of  my  sick?”  In  many  points  of  detail  arrangement,  our 
best  Barracks  and  Hospitals  must,  of  course,  differ  ;  but  they 
agree  in  all  the  main  essentials  for  health  ;  and  any  Barrack 
which  could  not,  at  a  week’s  notice,  be  converted  into  a  very 
good  Hospital,  ought  to  be  condemned. 


*  Page  255. 


(To  be  continued.) 
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Measurements  of  the  Permanent  European  Barracks  in  the  Bengal  Presidency. 
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Regiments. 


Stations. 


sis 


:  cs 

O' 

PS 


II.  M.’s  "1 
37th  Regt.  | 


H.  M.’s 
5th  B.  E. 
liegt.  J 


14th  In¬ 
dian  Naval 
Brigade. 

Convales-  1 
cent  Depot. ; 


En.  Invalid  ) 
Bn.  j 


Dinapore. 


Chyebassa,  in 
Singblioom. 


Darjeeling. 


Cliunar. 


Wards. 

Length. 

Breadth. 

Height. 

Cubic 

Contents. 

r 

i 

No.  1 

300 

264 

164 

131175 

\< 

1  2  Side  ) 

Rooms  each  ) 

327  ea. 

11  ea. 

164  ea. 

118701 

There  are  two  Barracks  similar  to  that  as  above. 

A) 

Centre. 

8264 

20 

18 

297450 

If 

A  fN.  Side. 

1 

|  8264 

14| 

18 

219494'] 

1 

ll 

f 

>  p.  Side. 

8204 

144 

18 

211933 J 

|  Centre. 

309 

20 

17 

105060 

S3 

3  j 

~  fE.  Side. 

>1  J 

|i 

!  309 

16 

17 

78795') 

1' 

i 

>  LW.  Side. 

309 

144 

17 

76168 J 

Ward . 

2  Verandahs  ea. 

827 

827 

20 

144 

17 

17 

1 688891 

} 

1 

87 

33 

15 

43065 

2ea. 

60 

21 

134 

14036  ea. ! 

No.  1,  3  ea. 

884 

674 

20 

448426 

No.  3,  2  ea. 

520 

16 

13 

216320  - 

1 

272 

22 

20 

119680 

»  fi 

is 


^  I 

|i  I 

S  c  <i> 
Z  XI 


o 

fell 

Is  § 


,3  o 

O  O 

w  <u 

«  s 

gs. 

o  5 
>  ^ 


5  0> 
03  T3 
Ps  a 


bb  p<  g 

<3  2  8 


•S*  Sg'l 

g  -vi  3  s 

11  lei 

S  a  S  ftu 


Aspect. 


24 

15th  Nov.  1859. 


96 


•••r *»£”■} 308 


104111 


849 


260 


Not  intended  to  be  occupied. 


100 


29th  Feb, 
1860. 


179,  24th  Feb,  ’60, 


100 


1050 


1050 


Not  intended  to  be  occupied. 


304 


50,  9th  Nov.  1859.  62 

14036  ea ,'29,  7th  Deer.  1859.  Not  known. 


41  &  8  Children. 

49  &  39  children. 
Unoccupied. 


.'I 


60 


i  !>60 


•J  60 


3848 


861 

828 

57 

977 

72 

9151 

7473 

243 

2344 

3605 

189 

1994 

631 


47 


61 


226 


120- 


63 


61 


Fronts  to 
the  N.  W. 


133 


199 

277 


VN.  &  S. 


E,  &  W. 

N.  W.&S.E. 

Open. 

Open. 

S.  W. 


Division. 


Means  of  Ventilation. 


Barrack-  j 
pore,  j 


Dinapore. 


Dinapore. 


Dinapore. 


...  { 


Ventilated  by  35  Venti¬ 
lated  Doors  on  each 
side,  and  60  holes  in 
the  roof  covered  by 
Gumlalis. 


Doors,  Window,  Sky¬ 
lights  and  Punkahs. 


By  Doors  and  Skylights 


By  doors. 


C  None,  except  by  doors 
\  and  windows  when 
I  these  are  open,  also 
L  chimnies. 

By  several  openings  in 
the  roof  and  numerous 
windows  and  doorways. 
By  small  square  holes  in 
wall  and  numerous  door¬ 
ways  and  windows. 

Small  openings  in  side 
walls,  numerous  wi¬ 
dows  and  doorways. 
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-(  Continued.) 


! 

Regiments,  j  Stations,  j  Wards. 


Length. 


Benares  / 
I)ep6t.  ) 


H. M’s  77th  > 
j  Regt.  j 


HerMa-  ) 
jesty’s  6th  s 
Regiment.  ) 


Benares. 


Rajghat, 

Benares. 


Azimghur. 


No.  1  Barrack 


No.  3  Barrack 
No.  1 

No.  2 

No.  3 

i|  ^  East  S’.ied 
q  l  Barrack. 


Her  M.’s 
SOth  Regt. 
of  Foot. 


Cawnpore. 


281 

270 

276 


as  f  One 
; 

o  >  i  0ne 
L  One 

f  0ne 
iu  i  0,ie 

fe  £  I 
^  One 

Et  f  No.  1 


Hi  No. ‘2 

3  rl  I 


^  No.  3 
( :  No.  1 


|  |  I  |  No.  2 

-  “  j  No'3 

I  No.  4 


53  «  = 


Breadth. 


483 

483 

483 

483 

483 

483 

65 


45 

81 

63 

95 

190 


23 

23 

23 

36 

14 

2-1 

14 

14 

24 

14 

12 


Height.  „  Oibic 

Contents. 


1»* 


17 

18 

18 
26* 
18 
18 
25  jt 
18 
19 

19 

19 


717444 


35  175625 


176025 

1079)6 

107916 

37636 

293540 

121718 

295596 

121716 

121716 

295596 

121716 

14820 

31464 

14535 

63180 

32760- 

49400 

24700 


31  Men  ...  1^1 

I  ® 


3  Women  '}■%:  : 

111 

9  Children  J  «o  J 
90  about.  I  o5 

1 

IS 

90  ditto.  J  « 


108 


II 

5  I 

42  J  S  { 
120,  28th  Oct. ’59. 

40 
85 

35 

36 
30 
34 
16 

30 

15 
30 


u 

u  o 

1  2 

- - 

■ - - - 

as  3 

-O 

3  ** 

•s  k 

r  of  persons  tl 

ard  is  intended 

modate. 

e  Cubic  space  1 

esent  occupants. 

g  2 

-PH  O 

13  §  05 
O 

E  5 

d  ai  s 

,o 

P  S 

ll 

1  o  . 

rial  space  for 

is  intended  to 

odate. 

Aspect. 

Division. 

1 

Means  of  Ventilation. 

-o  t>  g 

M>  Ps  S 
2^0 

II 

'Pog 

Avei 

the 

o  p  g 

^  -M  cs 

Is* 

1&8 

| 

i 

( 

A  ventilator  extending 

24  Married  j 
Families.  ) 

J 

the  whole  length  of  the 

16684 

14946 

855 

766* 

j  ■■  1 

top  of  the  building,  and 
doors  on  all  sides. 

I 

| 

!  N.W.&  ! 

Doors  and  windows,  and 

•  J 

a  ventilator  surmounting 

100 

1951 

1756 

78 

70 

1 

S.  E.  | 

i 

1 :  i 
8  ! 

and  extending  the  whole 
length  of  the  roof. 

‘1 

100 

1951 

i756 

■  78 

70 

100 

1124 

1079 

66 

63 

1 

j.  E.  &  W. 

f  Openings  in  roof,  doors 

100 

1 

998 

1079 

58 

63 

1 

|  and  windows. 

30 

893 

1251 

•52 

|  73 

J 

1 

j 

200 

i  2446 

1467 

130 

75 

1 

'l 

j 

- 

48 

1  3042 

2537 

169 

!  140 

1 

| 

ICO 

3477 

1847 

136 

6i 

1 

1 

48 

34,77 

2517 

193 

14 

| 

48 

3381 

2537 

187 

140 

1 

e 

160 

3694 

1847 

144 

60 

| 

d 

S  i 

48 

3579 

2537 

198 

140 

i  i  : 

2 

15 

988 

988 

52 

5t 

g  1 

I 

f’Not  given  in  the  Return. 

30 

1048 

1048 

66 

65 

! 

*  1 

15 

969 

969 

61 

6i 

30 

2106 

1755 

81 

6i 

35 

1170 

936 

« 

36 

40 

1702 

1235 

65 

47 

1 

24 

1RA3 

trv->n 

I 

7" 

509 
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1: 

S  £ 

Jj 

1  a 

rr  o 

pS 

i  1 

1 

H  3) 

&.SP 

I2 

<u  3  i 

1  a 

* 

U. 

o 

.O  2 

j 

Regiments. 

Stations. 

Wards. 

j  Length. 

Breadth. 

Height. 

Cubic 

Contents. 

jU 

4J  ** 

P.  e 

*5 -a  j* 

•23  i 

her  of  persons  t 

rd  is  intended 

modate. 

&&  i 

s 

CJ  § 

° 

O'  a 

CD 

&E 

cc  a,  1 

§  3 

I's 

La’S 

p.S 

IN 

<4H  o- 

CD 

£  S 

&  s? 

,  a 
° 

'll 

CD  '■O 

5  <y 
g'g 

ST*  o 

c  3 

111 

Aspect. 

Division. 

I 

Means  of  Ventilation. 

£  t  «> 

B  *  S 

8 

A 

f  I1 

[111 

£  * 

5  g  a 

CD  <d  q 

No.  1 

28 

20 

16 

8900 

10 

1  12 

898 

746 

66 

46 

! 

1 

1 

Her  M/s') 
30th  Regt.  > 

j 

tt  £ 

|  Not  given 

Cawnpore.  ■{ 

3  « 

a 

V  No.  2 

157 

14 

14* 

31871 

30 

18 

1062 

1711 

73 

122 

^in  the  Re- 

... 

Not  given  in  the  Return. 

of  Foot,  ) 

| 

Sab 

* 

I  turn. 

1 

A  3 '4 

| 

PVS 

J 

No.  3 

19 

14 

10 

26CO 

6 

8 

443 

3824 

44 

33 

J 

r  Central  1 
Space.  J 

260 

26-3 

20-3 

1300374 

46  Men.  ..." 

1  C5 
to 
CO 

2nd  Co.  3rd 
Bn.  Bengal  > 
Artillery.  ) 

( 

Cawnpore.  j 

6 

'A 

Inner  ) 
Verandah.  ) 

260 

8’5 

16 

31875 

1  Woman. 

1  *“« 

1  ® 

6 

►  125 

4037 

1550 

482 

185 

1 

1 

"1 

Inner  1 

i 

1 

1  Child.  ...j 

& 

1 

L  Verandah.  > 

!  250 

i  8-6 

16 

31875 

** 

1  Pacing 
f  E.  &  W. 

1  , 

Central  ") 

i 

Space.  ) 

250 

26*3 

20-6 

1300374 

26  Men.  ..." 

o5 

j 

'Z  -otf 

•  1 

Inner  1  j 

260 

2  Women. 

00 

l  Verandah.  ) 

8*6  j 

15 

31876 

■i 

►  125 

6251 

1650 

748 

186 

J 

3 

a. 

Inner  ) 

1 5 

rs 

2nd  Co.  3rd) 

i 

[Verandah,  j 

250 

8‘5  1 

16 

31876 

3Chil  dren.J 

ro 

Bn.  Bengal  >■ 

Cawnpore.  / 

Artillery,  j 

1 

[  Central  1 
Space.  ) 

88 

23 

26 

62624 

11  Men. 

O) 

] 

*  1 

'  Inner  ) 

1 

00 

1 

j  Facing 
\  N.&S. 

)•  By  doors  and  roof. 

[ 

2; 

1  Verandah,  j 

88 

12-25 

19-7 

21236 

12  Women. 

6 

^Uncertain. 

3622 

... 

164 

Inner  1 

v- 

1 

^Verandah,  j  | 

88 

12-25 

19-7 

21236 

4  Children... 

ri 

J 

1 

r  No.  l 

74 

24 

21 

37296 1 

No.  2 

30 

22 

18 

11880 

3d.  Co.  5th) 

Cawnpore. 

1 

No.  3 

22 

20 

18" 

| 

44  Men. 

Bn.  Bengal  >• , 
Artillery.  ) 

<1 

. 

2 

:  No.  4 

22 

20 

18 

[ 

31680 

1  Woman. 

.1 

Uncertain. 

2088 

166 

f 

Square  Build¬ 
ing,  facing 

No.  6 

22 

20 

18 

—  Children  .. 

.J 

"l 

[equally  the  s 
points. 

No.  6 

22 

20 

18. 

.  No.  7 

.  30 

24-5 

18 

13230. 

. 
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§  ° 

15 

rC 

£ 

Ij  -2 

1 

*3  e« 

1 

| 

c  § 

<0  -12 
gj  a 

O  $ 

P 

«§  j 

<2® 

Regiments. 

Stations. 

Wards. 

Length. 

Breadth. 

Height. 

Cubic 

Contents. 

§  * 

c,  g 
°  . 

1.2 

’S  "o 

m  g* 

«  o 
£  ° 

P  -H 

U  § 

a 

13 

3  R  « 
ZJ  O'V 
S£  c 

« 3 
ll 

*  g 

[3  o 

9  <y 

ll 

fl  <u 

!  Aspect. 

Division. 

Means  of  Ventilation. 

n  &  i 

<u  a ! 

5  2  o 

%  «  1 

I 

n  P. 

11 

*fi  |  9 

Ip 

S  a>  8 
p  -a  y 

Ij 

<  1 

9)  ° 

P 

III 

02 

i 

I 

! 

r  No.  8 

30 

10 

14 

4200 

No.  9 

24 

10 

14 

3360 

: 

No.  10 

19 

10 

U  | 

5320 

No.  11 

19 

10 

14  ) 

44  Men. 

£ 

J 

j 

3rd  Co.  5th  I 
Bn.  Bengal  > 
Artillery.  ) 

Cawnpore. 

A.  • 

No.  12 

No.  13 

12 

12 

10 

10 

14  ' 

14 

6720 

“| 

■JO 

1  ! 
J- Uncertain,  j 

1 

2688 

166 

... 

| 

! 

No.  14 

12 

10 

14 

—  Children.  J 

s 

j 

No.  16 

12 

10 

14 

No.  16 

20 

13 

13 

14  j 

7280 

__  No.  17 

20 

14  J 

! 

r  No.  1 

44 

20 

20 

17600  ' 

1 

Square  "1 
building, 

j 

No.  2 

24 

20 

20 

9600 

facing 

equally  the  | 

Cawnpore. 

By  door#  and  roof. 

. 

No.  3 

20 

16 

17  ' 

4  points,  j 

No.  4 

20 

16 

17 

No.  6 

20 

15 

17 

► 

30600 

No,  6 

20 

15 

17 

9  Men  ...'] 

| 

1  o> 

1 

1 

• 

; 

3rd  Co.  5th 

No.  7 

20 

15 

17 

l  ® 

Cawnpore. 

j  l 

Bn.  Bengal  > 
Artillery,  J 

B.  „ 

No.  8 

20 

15 

17  J 

12  Women. 

s 

r  Uncertain 

2095 

123 

...J 

j  ' 

No.  9 

24 

18 

17 

7344 

21  Children.  J 

£ 

1  CM 

No.  10 

16 

8’o 

13  ' 

j  ! 

No.  11 

15 

8’5 

13 

■  6630 

: 

No.  12 

16 

8’5 

13 

No.  13 

16 

8’6 

13  . 

No.  14 

16* 

8’5 

8’6 

13  i 

13  3 

3646* 

„  No.  16 

16* 

511 
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Regiments.  ;  Stations. 


Wards. 


3rd  Co.  6th-) 
Bn.  Bengal  > 
Artillery.  ) 


1st  Co.  0th  ) 
Bn.  Bengal  > 
Artillery.  J 


Cawnpore. 


Lucknow. 


]23?d  Reg't  J  I  LuckQ0W 


r  No.  16 
No.  17 
B.  -I  No.  18 
j  No.  19 
No.  20 
0  Main  Wg.  ea. 

4  End  Rooms  ea 
f  Centre  Room, 

Either  Wg. 


I  H.  M.’s 
34th  Regt. 


3rd  Troop  ) 
3rd  Brigade  > 
H.  Arty.  ) 


H.  M.’s  0th  1 
D.  Guards.  )  | 


to* 

lit 

Fyzabad.  i  6  -j  No.  1 


Muttra. 


f  No. 

1 


i 

l  No.  4 
Barrack  No.  1 
„  No.  2 
„  No.  3 
„  No.  4 


No.  1 

Muttra,  8  Rooms 


H.  M.’s 
17th  Lan¬ 
cers. 


Morar, 

Gwalior. 


each. 
No.  4 


Bk.  <{ 


L  No.  6 


i  U-i 

s  ° 

8  P3 

y 

*  a 
§ 

-2 

m  § 
o  js 
g  .2 

2?  0> 

o  . 

CO 

o> 

Q  c$ 

5  ft 

ft  S3 

to  o 

« § 

<D  15 

8 1 
a| 

ace  for  the 

pants. 

3  £ 

_o 

§| 

length. 

Breadth. 

Height. 

Cubic 

Contents. 

!§ 

'S'S  \ 

o’Sl 
ci  a 

1  a 

O  g 

05 

-3  ®  "i 

P  S  nc 

-II 

p,  g 
*  o 
© 

&|| 

Aspect. 

Division, 

Means  of  Ventilation. 

a 

03  | 

fcX 

J  S 

l|  1  a 

g 

13 

Ja  p 

Spa  § 
s+>  « 

>  '*J 

g  »  8 

<D  ~  O 
> 

1  2 
g-p. 

i|!i 

& 

02 

20 

8'5 

13  “ 

f 

9  Men  ... N 

|  05 

1  1  C 

1 

~ 

20 

8-5 

13 

8840  J 

i 

1  GC 
|| 

1 

| 

( 

Square  build- 

1  i  I 

20 

-8-5 

13 1 

12  Women. 

^-Uncertain. 

1 

2095 

123 

[  ing  lacing 
equally  the  4 

i 

By  doors  and  roofs. 

20 

8-5 

13  J 

6 

rC 

1 

i 

1  C 

points.  j 

J  °  J 

34 

8-5 

13 

3757  , 

21  Children.  J 

z5 

CM 

J 

44 

18 

18 

85538  N 

c  16 

)  r 

6346 

1 

297 

) 

21, 29th  Nov.  1859. 

) 

J-  4360< 

250 

i 

[  n.&s. 

By  doors  and  skylights. 

16 

8 

12 

6144  ) 

Lone  in  each1 

)  l 

1536 

J 

L128 

) 

48 

22 

22 

23554 

231 

r  ... 

1010 

46 

*  Facing  W. 

>  12th  Nov.  ’69 

( 

* 

( By  doors  and  windows, 

■j  and  also  a  ventilator  in 

72* 

24 

22 

38280 

26  J 

L  25 

1531 

1531 

69 

69 

J 

.  § 
r  m 

(.  the  roof  of  the  building. 

72* 

22 

21 

33495 

34  ~ 

05 

iO 

; 

25 

f  985 

1339 

46  ^ 

63 

1 

p 

Transepts, 

1 

45 

22 

21 

20790 

21 

-  % 

- 

Day  and  Din¬ 

-  990 

0 

47 

0 

S- Facing  E. 

>  By  doors  and  windows. 

P 

ing  rooms. 

| 

20 

10 

21 

4200 

2  „ 

CO 

2 

L2100 

2100 

100 

100 

1 

. 

j 

96 

28 

23 

61180 

29  ^ 

05 

- 

30 

2109 

1699 

91 

73 

] 

64 

22 

22 

30976 

0 

00 

22 

0 

1408 

0 

64 

None  of  these  buildings 

84 

23 

28 

63996 

27 

*  s 

p 

nd 

■s 

| 

30 

1999 

1799 

7i 

64 

►  E.  &  W. 

^have  any  means  of  ven- 
j  tilation  except  by  the 
door  and  windows. 

101 

21 

21 

44541 

26  _ 

C3 

<M 

l 

40 

1713 

1113 

81 

63 

J 

f  Ventilation  is  provided 

327 

24 

26 

204048 

26,  16th  Nov. 

’69 

104 

8161 

1962 

313 

75 

West. 

1  by  raising  portions  of  the 

1  ridge  of  the  roof  and  by 

■1 

[.the  door3  and  windows. 

16 

17 

16 

4352 

Not  occu] 

pied. 

1 

198 

18 

21 

74844 

67  ' 

05 

to 

GO 

/*• 

Unfinished 

1117  j 

0 

63 

0 

North. 

•  A 

J 

*  Ventilation  good. 

138 

20 

29 

80040 

49  ^ 

*5 

io 

Ditto 

1633  j 

0 

56  1 

0 

West. 
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Regiments. 

Stations. 

Wards. 

Length. 

Breadth. 

Height. 

Cubic 

Contents. 

a? 

“a 

|  Ja 

§  a 
©.  o 

©^  f 

-ss 

!| 

i| 

S. 

-51 

o  C  © 

J5  . 

8  ea 
ea  Pi 

p.  p 
“  8 
o  O 

Is 
©  ® 

$ 

ti 

ci  C3 

Pa  3 

“tj  . 

tflm 

£  §■§ 
|S 

A 

<2® 

S  § 

$  g. 

•a  ® 

1 3 
*2 
IL 

3a1 

Aspect. 

Division, 

Means  of  ventilation. 

fe  ”3  I 
-21  . 

|S3 

Igl 

g,& 

ll 

|&1 
g  ©  § 
©5  8 

;  *3  ci 

cc  © 

§  g 

g-S. 

A 

A 

< 

cc 

H.  M.’ s  76th 
Regiment. 

1  . ' 

r 

«  th  (  1  ea. 

Ill  , 

60 

45 

24 

12 

82 

21 

38400') 

1 

22680  r 

S] 

Bks. j  1869> 

j-  30  each. 

2607 

2640 

102 

100  • 

1  l  3  „ 

15 

12 

21 

16120 J 

r2  Large 
rooms  ea. 

}  88* 

24 

43 

182664 

47,  4th  Nov.  1859. 

78 

3886 

2341 

90 

64 

% 

ao 

1 

8  Small  „ 

18 

11 

43 

68112 

g 

PQ 

8  „ 

18 

12 

32 

65296 

O 

4  „ 

24 

12 

32 

36864 

•  Unoccupied. 

... 

OC 

4  „ 

12 

12 

32 

18432 

6 

4  „  „ 

28 

12 

32 

43008 

£ 

4  Inner  Ve- 
^  randahs  ea. 

}  88* 

12 

32 

135936 

For  one  Barrack, 

Mo.  2*  ^  ..I 

2nd  Euro¬ 

■  1  Main  Room 

205 

22 

30 

135300 < 

,  /  7  I  4th  Nov. 
t  1869. 

|  72  each. 

3354 

1879 

111 

62 

pean  Bengal 
Light 

>  Meerut.  - 

c> 

3 

4  Small  „  ea. 

18 

10 

22 

l 

15340 

Vi  1  J 

-  E.  &  W. 

Meerut. 

f  Saddle  ventilators  on 
t  ridges. 

Cavalry. 

) 

to 

4  „  „  „ 

18 

9* 

22 

15048 

CO 

of 

2  End  roomsj 
to  Left  ea.  i 

J  23 

9* 

22 

9614 

oo 

o 

>  Unoccupied. 

... 

£ 

1 

2  End  rooma^ 
to  Right  ea.| 

|  27 

9* 

22 

11286 

3 

g 

1  »  „ 

23 

12 

22 

6072 

1 

23 

14 

22 

7084 

The  above  is  the  measurement  of  No.  2  Barrack.  N03.  3, 

4,  5  &  9  being  exactly  of  the  same  dimensions. 

”4  Large 

l}  48 

24 

30 

138240 

rooms  ea. 

JO 

8  Small  „ 

48 

12 

22 

101376 

A 

o  ' 

1  ••  • 

18 

11 

22 

17424 

•  Unoccupied. 

. 

... 

g 

4  „  „ 

18 

12 

22 

19008 

2  „  „ 

25* 

12 

22 

13332 

j 

.2  „ 

25 

12 

22 

13200 

96 

137 

6 

5113 
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a 

4©  O 

u 

•c  A 

<U 

’  ®  A, 

O 

=2  • 

=2  3 

_  —  Q 

O 

5 

<0  "S 

©  03 

O 

"a 

a  « 

0  £ 

a  a, 

I'g 

m  "3 

T* 

07 

Regiments. 

Stations. 

Wards. 

Length. 

Breadth. 

Height. 

Cubic 

Contents. 

0  .a 

•  §3  0 
a.  0 

1%  f 

1:1  i 

S3^  a 

g  0 
]S  +3 

0  1 

<u 

S)  a 

si 

Sill 

CB 

■  &§’ 

_  O 

Oj  -4_j 

<3  S 

1 1 

&|  * 
•a  -  a 

|a2 
cc  0  S 

Aspect. 

Division. 

Means  of  Ventilation. 

2  || 

rO  O 

a  J  0 

2  ® 

02  a- 

2  u  a 

1  g 

pH  p< 

1*8 

£ 

<J 

<5 

c 

CO 

CO 

1  Small  room. 

24 

14 

22 

7392 

£ 

1  „ 

24 

12 

22 

6336 

•  Unoccupied. 

... 

P 

2  Inner  Ve¬ 
randahs  each. 

|  62§- 

12 

22 

13860  ea. 

2nd  Euro¬ 
pean  Bengal 

>  Meerut.  - 

^  .  C2i  Rooms 

250  \  ™,.i. 

1  14 

10£ 

22 

77616 

9,  4th  Nov.  1859. 

24 

8624 

3234 

392 

147 

Light 

.  E,&W 

Saddle  ventilators  on  ridges. 

Cavalry. 

; 

P  ^  l  24. 

-- 1  JJ  » 

10 

10£ 

22 

55440 

- 

^  .  f24  Rooms 

1  J  each. 

}  U 

11 

22 

81312 

-  Unoccupied. 

... 

... 

P^ 

'  (24  „  „ 

11 

10 

22 

58080 

24 

2420 

110 

F.  Battery  H. 

■) 

By  doors  and  windows  at 
each  end  and  greater 

Brigade  Royal 
Artillery. 

1 

6  Wards  each. 

80 

52 

18 

74880  ea. 

f  25  each,  23rd  J 
{  Oct.  1859,  j 

1 

40  ea. 

2995  ea. 

1872ea 

166  ea. 

104  ea. 

E.  to  W. 

\ 

L 

squalls  in  walls. 

1st  Co.  4thBn. 
F.  Artillery. 

} 

Centre  Room. 

120 

24 

20 

57600 

211 

1  is  1 

r 

44 

2742 

1309 

137 

65 

N.&S. 

In  tiled  roof  all  along. 

4th  Co.  1st 

) 

( 

Front  Ward. 

13G 

17 

20 

46240 

27 

60 

1712 

924 

85 

46 

•) 

Bn.  F. 
Artillery. 

s  - 

l 

Rear  „ 

136 

17 

30 

69360 

32J 

(Pi 

60 

2167 

1387 

72 

46 

[  E.  &  W. 

By  doors. 

''No.  1  Room. 

52 

24 

24 

29952 

Unoccupied. 

10 

2995 

124 

^•Meerut. 

6 

£ 

»  2  „ 

21 

19 

19 

7581 

1  ' 

d 

1 

7581 

7581 

399 

399 

»  3  „ 

21 

19 

19 

7581 

1 

CO 

QO 

1 

7581 

7581 

399 

399 

rH 

<3  «S 

S  F3 

<< 

Delhie,  •« 

o3  - 

a 

_  2 

»  4  „ 

»  6  „ 

21 

21 

19 

19 

19 

19 

7581 

7681 

1 

1 

CL 

r  ^  i 

1 

1 

7581 

7581 

7581 

7581 

399 

399 

399 

399 

©  o 
o  o 

P 

r 

c3 

»  6  „ 

18 

15 

13 

3510 

1 

p 

1 

3510 

3510 

270 

270 

2  a 
PP 

.  „  7  „ 

17 

15 

13 

3315 

1  _ 

1 

3315 

3315 

255 

255 

•  N.&S. 

By  windows  and  in  roof. 

1-1 

0$ 

["No.  1  Room. 

30 

20 

15 

9000 

Unoccupied. 

4 

2250 

150 

e  © 

rS  j 

d 

£ 

0“ 

'S 

»  2  » 

20 

20 

16 

12 

15 

15 

4800 

3600 

1  ' 

1 

b 

cS, 

a  . 

© 

r 

1 

1 

4800 

3600 

4800 

3600 

320 

240 

320 

240 

X 

»  4  „ 

18 

16 

15 

4320 

1 

1 

—  ■ 

*  1 

L  »  6  „ 

18 

16 

15 

4320 

\ 

>  1  J 

©1 

1 

8640 

8640 

576 

576 

> 

511c 
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_ 

' 

g 

*3 

la  R 

=2° 

© 

©  l 

33 

o 

fa 

o  fl 

rd 

S'! 

o  . 

u  o 
-O 

Regiments. 

Stations. 

Wards- 

Length. 

Breadth. 

Height. 

Cubic 

Contents. 

2 

l 

p 

o 

& 

1 

5 

© 

.-d 

d 

o 

If 

1j 

umber  of  persons 

the  Ward  is  inten 

accommodate. 

e*  §* 

„  8 

d  fl 

GJ  g 
a; 

S)P4 
g  © 

verage  Cubic  spa 

the  persons  inter 

accommodate. 

uperficial  space  i 
present  occupants 

uperficial  space  j 

persons  intended 

commodate. 

Aspect. 

Division. 

Means  of  Ventilation. 

53 

◄ 

< 

CO 

to 

8  8  "I 

'No.  6  Room. 

18 

16 

16 

4320 

1 

o 

1 

4320 

4320 

288 

288 

Pn  Pk 

o 

00 

"S 

d  d 

W  M 

£ 

£ 

<? 

„  7  „ 

18 

16 

16 

4320 

1 

b 

1 

4320 

4320 

288 

288 

O 

GO 

3  b®  b  ^ 

Delhie  -<[ 

>  2 

y  § 

By  windows  and  in  roof. 

oto'-e 

1 

S 

„  8  „ 

„  „  S  » 

20 

16 

12 

13 

16 

16 

3600 

3120 

1 

1  - 

© 

pH 

OQ 

1 

1 

3600 

3120 

3600 

3120 

240 

208 

240 

208 

i 

j  * 

'1  Room. 

210 

24 

26 

131040 

2  Verandah 
Rooms  ea. 

|  210 

12 

181 

83240 

1 

M " 

4  End  Rooms 
each. 

\  12 

12 

181 

10656 

Jt: 

>  42  ' 

21  families. 

6843 

6843 

2G9 

269 

5 

CO 

4  „ 

18 

12 

181 

15984 

4  >i  ,> 

18 

12 

181 

16984 

JJ  „  „ 

24 

12 

181 

10656 

-  Meerut. 

! 

Detacht. 

6144 

of  the  walls. 

f  1  Room. 

208 

24 

26 

129792 

© 

Arty.  Dn. 

Meerut.  - 

1 

cS 

P3 

2  Verandah 

1  Rooms  ea. 

J  208 

8* 

121 

44200 

00 

4  End  Rooms 
each. 

i 18 

lli 

24 

19440 

>130 

^  s  " 

140 

1616 

1500 

68 

63 

>E.  &  W. 

! 

Iron  ventilators  in  ridge 
of  roef. 

4 

’  a  i)  » 

18 

81 

121 

7650 

<5 

4  »  „  „ 

8£ 

81 

121 

3612 

CO 

(M 

.2  „  „  „ 

25 

81 

121 

6312 

►  1 

'2  Rooms  ea. 

24 

12 

21 

12096 

1 

4  I 

1 

i 

1 

r! 

«i 

« 

1  „ 

60 

24 

32 

38400 

1 

>18-5  J 

36 

3163 

2452 

127 

99 

2  „  ea. 

45 

12 

21 

22680 

l 

o 

53  l 

^4  „  „ 

16 

12 

21 

16120 

_ 

There  are  more  17  Barrack  Bungalows  of  the  above  measure 
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1 

Regiments. 

Stations. 

Wards. 

Length. 

Breadth. 

Height. 

'  No.  1  Bk.' 

so  f 

a 

48* 

24* 

30 

1st  Troop  N 
1st  Brigade  ( 

Meean 

1  - 

&  4  T.  3rd  ( 

Meer.  | 

[  ■  1 

B.  H.  Arty.  J 

^2 

cfl 

£ 

No.  2  Bk._ 

CO  L 

48* 

24* 

30 

South 

71 

24 

28* 

A.  &  D.  ) 
Troops  3rd  > 
Lt.  Cavy.  ) 

|  Meean 
Meer. 

i?| 

Centre 

68 

24 

28*  j 

\P< 

_  North 

71 

24 

28* 

■!  *> .  i 

f  South 

70 

24 

40 

B.  Troop  ") 
3rd  Light  > 
Cavalry.  ) 

Meean 

Meer 

!4- 

htf 

Centre 

70 

24 

40 

6< 

A 

^  North 

70 

24 

40 

Us  2 

South 

48 

25 

28 

W.2 

C.  Troop  ■) 
3rd  Light  > 
Cavalry.  J 

Meean 

Meer 

&  bi 

53 

Centre 

48 

25 

28 

6 

A< 

North 

48 

25 

28 

Infantry  Barrack. 

24  ea. 

H.  M.’s  ) 

Meean  J 

4  Wards 

289'5  ea. 

24"  25  ea. 

61st  Regt.  j 

Meer  J 

Side  Verandah  8 

292-5  ea. 

14-26  ea. 

16-75  ea. 

rNo.  i. 

104 

24 

14 

J 

PQ 

. 

,  2. 

99 

24 

14 

1-1  si 
.  ©  £? 

A 

L 

,  3. 

99 

24 

14 

Ferozepore.  ■{ 

No.  2  Barrack 

156 

28 

28 

•g.2 

4 

No.  3  Barrack. 

164 

29 

20 

W  J 

Cubic 

Contents. 


213885- 


48564 

46512 

48564 

67200 

67200 

67200 

33600 

33600 

33600 

673956 

564257 

34944 

33264 

33264 

122304 


i- 

I  !fp 

S  • 

II 

llf 

%  % « 
g  p  -a 


71 


t  § 

5 


y  s 
c 


P.'g| 

^  S 

s 

ill 

55 


8  § 
rt  A 
O.  0 


l 

<U  • 

i-g  3 

u 

y*  -2 

.0 

X 

si 

cd  G, 

$ 

Q  T3 

1  § 

15  G<  G 

j  :§ 

r  .2  -g 

uperficial  sp 

persons  inti 

commodate. 

Aspect. 

|  || 

03 

03 

96  each  Bk. 


. 


£  512,  7th  Oct.  } 
)  1859.  L 


i 


17th  Nov. 

*  1859.  * 


16 

16 

16 

96  each 
24  each 


1113 


32 


12  Couple  i 
and  Childn.  J 


2111 

3733 

3733 

0 

2400 
2400 
2400 
1 2418 1 
1397 
1446 
1512 

6096  J 


1113 

2207 

1938 

2207 

3054 

3054 

3054 

2100 

2100 

2100 

1755 

23610 

1092 

1039 

1039 
10192 
for  ea. 
Couple 
and 
Childn, 


Division.  Means  of  Ventilation. 


•45- 

74 

68 

74 

93 

93 

0 

85 

86 

86 

■701 

99 

103 

108 

182 


37 


77 
76 

76 

76 

75 

75 

75 

f  73 

ll73 

78 
74 
74 

364 


Can  accommodate  48  single  men,  7  apartments  served  off 
for  married  couples,  at  present  occupied  by  Non-Commis¬ 
sioned  Staff  and  families,  besides  the  Regimental  Library, 
Mess  and  Orderly  Room. 


East. 


Runs 
N.  &  S. 


Ditto.  I 


i  f  Skylights  and  Windows1 
in  the  upper  part  of  { 
the  wall. 


Meean 

Meer. 


Runs 
N.  &  S. 


Face  to  the 
West.  | 


Faces 

E.  and  W. 


}  Faces 

N.  &  S. 


By  Doors  and  Windows. 


Ditto  ditto. 


Doors  and  Windows. 


Doors,  Windows  and 
.  ridge  Ventilators  on  Roof. 


Side  Lights. 
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— 

s'® 

1*3 

<2  .  i 

J* 

1  k 

8  J§ 

CG 

Regiments. 

Stations. 

Wards. 

Length. 

Breadth. 

Height. 

Cubic 

Contents. 

s 

M  a 

c  <o 

g:5 

‘S'B  [ 

o  ^ 

£  a 

l[ 

.2  o 
&  |  t 

s 

ll 

2’”  « 

2  gte 

<2  • 
si 

« e* 
p.  s 

OQ  O 

•a®  - 

22' 

<u  « 

Sri  'O 

|| 

73  •*! 

Aspect. 

Division. 

Means  of  Ventilation. 

ill 

i  ®  i 

fc£)  A. 

2  ° 

Si a  9 
ff®  S 
££  s 

-o  C  ■ 

11  ' 

g-P, 

Supertici 

persons 

commoi 

& 

-5 

< 

ta  ; 

H.  M.’s  ■) 
79th  High- 
landers.  ) 

MeanMeer.  ^ 

6  Wards . . 

Side  Verandahs  \ 

12  . ) 

289‘6  ea. 

292‘5  ea. 

24’25  ea. 

12-25  ea. 

24  ea. 

16-75  ea. 

1010934 

848385 

^  679, 4th  I)ec.’59. 

/■  96  each. 

(.  24  each. 

)  c 

1765  V 

2500  ) 

1396  ^ 

73  " 

145  ' 

f  Face  to  the  V 
[  West. 

-{ 

By  doors  and  windows, 
and  ridge  Ventilators 
on  roof. 

r 

No.  1  Artillery. 

230 

23 

26 

132260 

44  " 

CD 

80 

3005 

1653 

120 

66  ' 

3rd  Co.  4th 

Large  Bk. 

7 

GO 

Bn.  Arty. 

&  Det.  H. 

1 

>  Lahore. 

ll 

H.  M.’s  79th 
Highlanders. 

f  187 

65 

24 

220440 

84 

S  ** 
ft 

84 

2624 

2624 

109 

109 

►  N.  &  S. 

By  doors  and  windows. 

M.’s  79th 

M 

Highlanders. 

J  1 
1 

No.  3 

Small  Bk. 

H.  M.’s  79th 

|  195 

32 

20 

124800 

67  . 

to 

rl 

67 

1862 

1862 

93 

93 

'  No.  1 

50 

18 

19 

17100 

10  ^ 

1 

r 

10 

1710 

1710 

90 

90 

„  2 

50 

18 

19 

17100 

10 

10 

1710 

1710 

90 

90 

»  3 

60 

18 

19 

17100 

10 

10 

1710 

1710 

90 

90 

j 

„  4> 

60 

12 

19 

9600 

5 

5 

2320 

2320 

120 

120 

„  5 

60 

12 

19 

9600 

6 

6 

2320 

2320 

120 

120 

$ 

1 

„  6 

60 

12 

19 

9600 

5 

6 

2320 

2320 

120 

120 

.  S 

a 

1. 

„  7 

60 

12 

19 

9600 

6 

6 

2320 

2320 

120 

120 

$ 

a 

© 

„  8 

60 

12 

19 

9600 

5 

§ 

00 

5 

2320 

2320 

120 

120 

z; 

60 

t, 

!  H.  M.’s  ) 

|  46th  Regt. j 

Mooltan.  «j 

„  9 

12 

19 

9600 

7 

Ja 

>  I  < 

6 

1371 

2320 

85 

120 

North  East, 

...  { 

Doors  ;  also  windows  in  the 
j  roof. 

j 

»  io 

18 

!  12 

19 

4104 

1 

§ 

JA 

1 

4104 

4104 

216 

216 

„  11 

18 

12 

19 

4104 

1 

1 

41C4 

4104 

216 

216 

„  12 

18 

12 

19 

4104 

1 

1 

.4104 

4104 

216 

216 

„  „  13 

18 

12 

19 

4104 

1 

1 

4104 

4104 

216 

216 

•a 

r  No.  i 

60 

18 

19 

17100 

12 

10 

1425 

|  1710 

75 

90 

,1. 

<M 

„  2 

60 

18 

19 

17100 

12 

10 

1425 

1710 

75 

90 

1 

»  3 

60 

18 

19 

17100 

12 

10 

1425 

1710 

75 

90 

| 

a 

25 

>,  4 

60 

12 

19 

9600 

2 

6 

4800 

2320 

300 

120 

1 

i  1 

- — 

l  «  6 

50 

12 

19 

9600 

2 

6 

4800 

2320 

300 

120 

L 
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a 

«4H 

that 

ed  to 

.o2 

a?  v 

J 

u  0 

| 

cc 

bp 

VI  ^ 

S  £ 

§  § 

<2 

<2" 

Regiments. 

Stations. 

Wards. 

Length. 

Breadth. 

Height. 

Cubic 

Contents. 

o  .a 
£.§  . 

1* 

Jl 1 

1 

umber  of  person 

the  Ward  is  intei 

accommodate. 

ll 

.a  i 

d  d 

o  g 

0) 

hfi  P4 
d  ^ 

>  ■** 

verage  Cubic  sp 

the  persons  inte 

accommodate. 

uperficial  space 

present  occupant 

uperficial  space 

persons  intended 

commodate. 

Aspect. 

Division. 

Means  of  Ventilation,  j 

$5 

< 

< 

GO 

M  1 

r 

No.  6 

60 

12 

19 

9600 

2 

5 

4800 

2320 

300 

1 

120  r 

„  7 

60 

12 

19 

9600 

2 

5 

4800 

2320 

300 

120  ; 

„  8 

60 

12 

19 

9600 

2 

6 

4800 

2320 

300 

120  ; 

i 

„  9 

60 

12 

19 

9600 

2 

6 

4800 

232D 

300 

120 

■ 

5e 

« 

„  io 

18 

12 

19 

4104 

1 

1 

4104 

4104 

216 

216 

o 

„  11 

18 

12 

19 

4104 

1 

1 

4104 

4104 

216 

216  ; 

„  12 

18 

12 

19 

4104 

1 

1 

4104 

4104 

210 

216 

; 

» 

L 

„  13 

18 

12 

19 

4104 

1 

1 

|  4104 

4104 

216 

216 

' 

No.  1 

72 

20 

16 

23010 

20 

15 

1162 

1536 

72 

96  . 

„  2 

72 

20 

10 

23040 

20 

oS 

io 

CO 

15 

1162 

1536 

72 

96  ■ 

„  3 

47 

10 

13 

6110 

4 

5 

1627* 

1222 

117* 

96 

1 

y  a 

^ North  East. 

>9  4* 

47 

10 

13 

6110 

4 

<d 

> 

6 

1627* 

1222 

117* 

96  | 

H.  Ms.’s  ) 
46th  Regt. ) 

Mooltan.- 

*3 

99  5 

47 

10 

13 

6110 

4 

d 

•5 

6 

1527* 

1222 

117* 

96 

Meean 

Meer. 

1  f  Doors  and  Windows  ii>, 
t  ( the  Root. 

‘E< 

o 

„  6 

47 

10 

13 

6110 

4 

5 

1627* 

1222 

117* 

1 

96 

a 

a> 

„  7 

47 

10 

13 

6110 

4 

5 

1627* 

1222: 

117*' 

96 

„  8 

47 

10 

13 

6110 

2 

6 

3055 

1222 

I 

j  235 

96 

1 

CO 

„  9 

14 

10 

13 

1820 

1 

1 

1820 

1820 

1 

140 

140  j 

: 

o 

a 

„  10 

14 

10 

13 

1820 

1 

1 

1820 

1 

1820 

;  140 

140  j 

1 

»  11 

14 

10 

13 

1820 

o 

»: 

... 

| 

„  12 

14 

10 

13 

1820 

1 

•  1 

1820 

1820 

140 

140 

„  13 

14 

10 

13 

1820 

1 

1 

1820 

1820 

140 

140 

I 

„ 

„  U 

14 

10 

13 

1820 

J 

0 

0 

' 

! 

No.  4  Fields 
Batty.  11th  f 

bD  i 

r 

No.  1 

201 

24 

25 

120600 

661 

f 

2153 

86 

1  9th  Jan.  1 
f  1860.  t 

Unknown  j 

In.  w. 

Brigade  Rl.  f 

»  2 

201 

12 

20 

48210 

34 J 

l 

1418 

70 

1  Artillery  j 

d  1 

48210 

.  !§  1 

L 

»  3 

201 

12 

20 

Dining  1 

Rooms.  1 

j 

J 

■  - - - - - 

615' 
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Regiments. 


H.  M.’s  7th  ) 
Hussars.  } 


Artillery  \  I 
Division. 


H.  M.’s  ) 
93rd  Hldrs.  \ 


1st  En.  1 
Bengal  l 
Fusiliers.  J 
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Stations. 

Wards. 

Length. 

Breadth. 

Height. 

Cubic 

Contents. 

persons  accom- 

n  the  night  of 

persons  that 

is  intended  to 

ite. 

c2 

if 

ST 

0 

O  ° 

IS  o 

a  4J 

ubic  space  for 

is  intended  to 

ate. 

space  for  the 

upants. 

1  2 

U  © 

O  c3 

s 

S'g 

p.’a 

00  Q, 

Aspect. 

Division. 

Means  of  Ventilation. 

'Z'%  \ 

'C  ’o 

U  c3  S 

O  3 

OJ 

C/3 

03  <D 

°  i'g 

3  0 

”3 .2 
•3  *  «j 

-o  *  1 

cj  ^3 

Jii 

2%  s 
s «  s 
* 

<1^ 

$? 

* 

Is 

&s 

0  D. 

CO 

Hi 

m 

... 

Troop 

Bungalow. 

185 

53 

25 

245125 

61,  14th  Oct.  ’69. 

80 

4806 

3064 

192 

122 

East. 

The  roof. 

f2  Main  Wds. 

rj 

each  . . . 

86 

24 

21 

86688 

4  Side  Wds. 

each  . . . 

73 

12 

18 

63072 

y  35 " 

I 

r 

6376 

... 

272 

d 

8  End  Rooms 

A 

L 

each  ... 

20 

12 

20 

38400 

Umballa.  ■ 

'  Main  Ward. 

140 

24 

21 

70580 

cS 

to 

do 

C  Sheet  Iron  Ventilators  in 

< 

2  Side  Wards 

** 

►  E.  &  W. 

A  roof  and  laterally  by 

[ 

each  ... 

126 

12 

18 

64432 

y  36 

*  1 

A 

3952 

204 

(.doors. 

3  1 

4  End  Rooms 

! 

1 

6 

each  ... 

20 

12 

18 

17280 

j 

I 

No.  2  H.  Arty. 

s! 

1 

s 

p 

c-  __ 

ove. 

142272 

39 

ci 

3648 

188 

f is  used  at  present  as  aV 

l 

No.  2 

F.  Arty. 

)  Married  Barrack,  and  is  ( 

1  exactly  the  same  size  as  f 

1881GO 

56  j 

336-0 

170 

J 

18  Wards  each 

\_No.  1. 
120 

18* 

12* 

499500 

763  1 

lO 

r 

100 

663 

277* 

63 

22 

[  W.  N.  & 

"Umballa. 

(  Ventilators  all  round  the 

No.  10  Bungalow. 

169 

69 

19 

189449 

87 

CO 

100 

2177 

1894 

114 

99 

I 

[  s.  w. 

X  walls. 

Subathoo.  ■{ 

I 

’"Upper 

>  1 
o 

I 

\* 

Fiat  ea. 

32 

20 

17* 

11362 

CJ 

O 

f  The  Ventilation  of  the 

1 

% 

CO 

L »  j 

£ 

s 

CM 

96 

2069 

100 

East. 

j  lower  rooms  of  new 
^  Barrack  is  very  imper¬ 

00 

Lower 

I 

il  feet. 

_  Flat  ea. 

32 

20 

21 

13622 

r 

'4  Wards  ea.  No.  1 

50 

27 

18 

24300 

None."' 

24 

1012] 

66 

- 

» 

2 

60 

27 

18 

24300 

„ 

c£ 

to 

24 

1012} 

68 

9) 

3 

60 

27 

18 

24300 

40 

CO 

T— < 

24 

607* 

1012* 

33 

66 

►  South. 

' 

Dugshai.  •{ 

4 

60 

27 

18 

24300 

30 

-  1 

\ 

24 

810 

1012* 

45 

66 

(  By  Doors,  Windows  and 

50 

27 

CD 

6 

18 

24300 

31 

© 

& 

24 

783 

1012* 

43 

66 

X  ridge  Ventilators. 

6 

60 

60 

27 

27 

18 

24300 

34 

to 

24 

714 

1012* 

39 

68 

1 

!■  N.  W. 

— 

7 

18 

2-1300 

32  „ 

1 

L 

24 

759 

1012* 

42 

66 

< 

1 
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o 

•S5 

rC 

<2 
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CD 

J  k 

"“■8 

<u  m 

a>  "c. 
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Regiments. 
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Breadth. 
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Cubic 

Contents. 
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C 

% 

"S 

2 

z 

persons 

is  intend 

ite. 

3 1 

.2  « 
rS  O 

I'll 

frii 

space  fo: 

upants. 

8| 
rs  ^3 

C«  g 

Aspect. 

Division. 

Means  of  Ventilation. 

°'g'S 

Si 

5 II 

'V  <v  P 

•3  8 

ff  £ 

1  1 

*  a 

O)  $ 

*§  ■§ 

1 

£&  a 

bp  b 

tuft  p 

'f  1 

V  !  i 

| 

» 

£ 

a  e  s 

£  rX  O 

1  a> 

>  -5 
<! 

>  rG  % 

co  fi 
P<  £ 

P  A 
tfl 

O)  '/•  p 

X 

| 

4  Wards  ea.  No.  8 

60 

27 

18 

24300 

31 

24 

783 

1012* 

43 

66 

1 

1 

I 

„  8 

60 

27 

18 

24300 

30 

00 

24 

810 

1012* 

45 

66 

1 

1st  Eur. 

Bengal  > 
Fusiliers.  ) 

1 

Dugshai.  ^ 

„  K 

Right  Wing  ) 
24  Rooms  ea.  j 

60 

13 

27 

12 

18 

13 

24300 

2028 

30 

18 

- 

£ 

a  ■< 

CO 

> 

O 

525 

24 

2 

810 

2704 

1012* 

1014 

45 

208 

66 

76 

■  South. 

1 

L 

...  { 

|  By  doors,  windows  and 
ridge  ventilators. 

1 

1014 

1  •" 

Very  imperfect. 

Left  Wing  do. 

13 

12 

13 

2028 

12  J 

2 

4056 

312 

76 

J  J 

{ 

No.  1 

70 

24 

39 

67120 

20 

24 

2856 

2380 

84 

70 

4th  Co.  ) 
3rd  Bn  Foot  > 

1 

Jullunder.<( 

„  2 

70 

24 

39 

67120 

i6  j 

24 

3570 

2380 

105 

70 

1 

y  West. 

...  f 

By  two  ranges  of  upper- 

Artillery.  ) 

1 

J 

1 

j 

\ 

storied  windows. 

l 

„  3 

70 

24 

39 

67120 

16  J 

l 

24 

3808 

2380 

112 

70 

J 

' 

| 

r  No.  ii 

53 

24 

23'6 

328812 

r 

t  ' 

A 

„  22 

66-5 

24 

23-6 

701052 

* 

a 

H.  M.’s  i 
27  th  Regt.  j 

Umballa.  - 

1 

is  ■ 

pq 

„  44 

34-5 

12 

18 

327888 

►  803  * 

J 

I 

1232 

2626 

1712 

129 

84 

(  Facing 
i  E.  &  W. 

By  doors,  windows  and 
ridge  ventilators. 

„  66 

30-5 

12 

18 

434808 

o 

1 

1 

v  „  88 

20 

10 

18 

316800 

J  ! 

uo  J 

jNo.  4  Barrack,  } 

2  Wards  ea.  > 

110 

181 

11 

22385  ea. 

40  ea.  j 

669 

60 

South. 

By  doors  and  windows. 

jNo.  5  Barrack,  1 
!  2  Wards  ea.  f 

110 

18* 

11 

22385  ea. 

j  40  in  ) 
1  both  J 

05 

IQ 

00 

40  ea. 

1119 

659 

101 

60 

South. 

Ditto  ditto. 

Convales-  ) 
cent  Dep6t.  j 

Kussowlie.<; 

Nos.  3  to  8,  4 ) 
Wards  each  J 

20 

32 

22 

14080  ea. 

>M  J 

fs  ^ 
3 

12  ea. 

1173 

63 

r  Nos.  3,  4,  6 
)  &  8  E.,  No. 

1  6,  S.,  &No. 
(.7,  N. 

West. 

j- 

Ditto  ditto. 

Nos.  1  and  2  j 
Married  Barrack  > 
18  Wards  eachj) 

16 

11 

16* 

2673  ea. 

C  6  in  ) 
(both  ) 

. 

CO 

One  married 
couple  each. 

j  445 

1336 

28 

86 

j 

Ditto  ditto. 

1st  Troop") 
3rd  Brigade  > 

Sealkote. 

6  Wards  each  ... 

48 

24 

27 

186624 

87, 16th  Nov.  ’69. 

16  in  ea. 

2146 

1944 

79 

72 

North. 

rj 

Open  ridge  ventilators 

H.  Arty,  j 

i . 

and  ventilating  windows. 

2nd  Co.  1st ) 
Bn.  Arty.  j 

Govindghur. 

4  „ 

88 

22 

21 

163914 

62,  31st  Oct.  ’59. 

112 

3162 

1463 

148 

69 

Facing  S. 

ii 

Through  the  skylights  at 
top  of  budding  in  the  roof, 

93840 

i  t 

and  by  means  of  windows. 

2nd  Co.  2nd  ) 
Bn.  Arty,  j 

Ditto, 

6  ,, 

„  ... 

40 

17 

23 

36, 

Ditto. 

72 

2606 

1303 

113 

56 

<  Facing 
?  N.  &  S. 

... 

, 

Skylights  and  windows. 

H.  M.’s  ) 
62nd  L.I.  f 

Sealkote. 

48 

48 

24 

24  1 

1327104  t 

148, 14th  Nov.  ’69. 

16  in  ea. 

1564 

1728 

65 

72 

Not  given.  ^ 

...i 

u. 

Ventilators  along  the 
ridge,  J  _ 
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Regiments. 

Stations. 

Wards. 

Length. 

Breadth. 

Height. 

Cubic 

Contents. 

r 

Formerly 

the  N.  1.  >  one. 

96 

44 

| 

18 

76032 

Hospital.  3 

New  Bk.  one. 

90 

16 

14 

20160 

Dett.  of  H.1 
Mi's  62nd  y 
Light  Infy.J 

Kangra. . .  - 

g|. 

'A.  Upper, 

« 

20 

12 

18480 

■-B.  Lower. 

62 

24 

10 

12480 

At  the  end-! 
of  New  Bk.  vone. 
in  Citadel.  J 

20 

15 

11 

3300 

S§  1 

''Main.  ... 

200 

24 

28 

134400 

i\ 

Main. 

87 

24 

28 

68464 

11 

Verandah. 

238 

12 

31 

88536 

w 

[Verandah. 

87 

12 

21 

21924 

'Main. 

144 

24 

24 

82944 

IT.  M.’s  7th"| 

C 

li 

Main. 

56£ 

24 

24 

32544 

Dragoon  y 
Guards.  J 

Scalkote.  - 

Verandah. 

140 

12 

17 

28560 

< 

Verandah. 

49 

12 

17 

9996 

^Verandah. 

57 

12 

17 

11628 

A 

'Main 

288 

24 

24 

165888 

•*  ■ 

6  '£■ 4 

Verandah. 

194 

12 

17 

39576 

c 

Dett.  H.  V 

„  Verandah. 

136 

12 

17 

27744 

M.’s  51st  >  i 
Kcgt.  j 

Umritsur.. 

59th  N,  I. 1  „ 
Hospital.  |3ea- 

68 

20 

20 

69600 

i 

} 

I 


20 


97 


43 


66 


100 


100 


2210 


1665 


66 


1054  1055 


2332 


103 


77 


52 


77 


108 


North 
North-  y 
West.  J 


E.  and  W. 


Scalkote. 


Means  of  Ventilation. 


By  doors  and  windows. 


Native  built,  massive  walls, 
odd  corners,  various  irregu¬ 
lar  small  windows  anddoors, 
very  hot  in  summer  anti 
early  in  winter. 

Doors  and  windows. 


Ridge  ventilators. 


Ventilators. 


Regiments. 


Dett,  H.  1 
M.’s  51st 
Regt.  J 

Lt.  Wg.  H.'| 
M.’s  7th  1).  > 
Guards.  J 

4  T.  2nd  'l 
Brigade  H.  f 
Artillery.  J 

PI.  M.’s  7 
70th  Regt.) 


H.  M’s.  J 
81st  Regt.  ''j 

I 

l 

H.  M.’s  1 
94th  Regt. J 

H.  M.’s  ) 
93th  Regt. ) 


Con  vales-  7 
cent  Depot. ) 
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s  ° 

fl 

O 

U  O 
<2  +* 

-5 

the 

ac- 

Stations. 

Wards. 

Length. 

Breadth. 

Height. 

Cubic 

Contents. 

«  "3) 

«*a 

Zt  \ 

1 

§  §  ^ 

umber  of  persons  t 

he  Ward  is  intended 

ccommodate. 

verage  Cubic  space 

he  present  occupants. 

verage  Cubic  space 

;he  persons  intended 

iccommodate. 

O 

SI 

If 

jj 

pj 
P  Si 

uperficial  space  for 
reasons  intended  to 

u  Aspect. 

5 

Division, 

Means  of  Ventilation. 

& s 

COj 

OQ  ^  ' 

1 

Barrack,  j4  ea‘ 

88 

22 

21 

163914 

112 1 

14th  Nov. 

112  ... 

1463 

1463 

T; 

17 

f  Placing 

I  (  s.  w. 

...  1 

H  Thl;’0ligh  the  skylight  at 
top  of  building  in  the  roof 

c 

1859. 

91 

61* 

I 

v.  aud  by  means  of  windows. 

-No.  1  Bk.  3  ea 

61* 

20 

22 

81180 

41  J 

60  ... 

1980 

1353 

N.  S.  E.  &  W. 

15  Wards  ea 

I 

Skylights  and  ventilators. 

65 

16 

2CH 

7 

241 

Sealkote.  -j 

15  ditto  ca 

55 

12 

20* 

U73550 

187, 18th  Jan.  ’60. 

240  ... 

2532 

1973 

1 192* 

East. 

... 

Skylights  and  windows 
upper  part  of  wall. 

Rawul 

P-  I W  ards  1 
Art^  \each... ) 

66 

24 

24 

162064 

95,  5tli  Nov.  ’59 

96  ... 

1600 

1584 

6<; 

66 

N.  W. 

...  { 

.By  side  lights,  dormer 
windows  and  ridge  venti- 
. lators. 

Pindee. 

Eupn.  ")  24  ■) 

Infy.  >  Wards  > 

.  Lines,  j  each.  ) 

66 

24 

27 

1026132 

770,  8tli  Do.  ’59 

576  ... 

1333 

1782 

4^ 

I  66 

N.  W. 

Ditto  ditto. 

'j 

f 

'New  'l  7  "1 
Pucka  >  Wards  > 
Bk.  J  each  J 

66 

24 

24 

266112 

1 1 36 

3 

r 

168  ... 

1958 

1405 

8: 

j  66 

W. 

Upper  _  windows  and 

p 

l  §  < 

1 

openings  in  the  roof. 

£ 

Cutcha'l  19 

1  § 

I 

>  H 

CL 

Pucka  y  Wards  y 
Bk.  J  each  J 

66 

24 

24 

722304 

392 

1  i 

L 

456  ... 

1842 

1584 

7( 

I  66 

w.  I 

•  I 

Ditto  Ditto. 

36  rooms 

66 

24 

27 

969408 

'592  10  Nov. ’59. 

24  ea. 

1620 

1110 

3( 

1 66 

}  s.  w. 

-s 

J 

[ 

50  do. 

14 

13 

13 

118300 

2  ea. 

!  6  ea. 

1183 

394 

91 

■30 

CL 

Openings  in  ridge  of  roof, 
windows  and  doors. 

' 

Nowshera... 

58  Wards  each 

42 

24 

24 

1403136 

631,  31st  Oct.  ’59. 

12  in  ea. 

2223 

2016 

9*84 

N.  &  S. 

Ditto  at  ditto  ditto. 

/ 

No.  1  Bk.|No-’ 

30 

20 

18 

10800 

9  ^ 

r 

10  ... 

1200 

1080 

ed 

160 

\ 

30 

20 

18 

10800 

8 

10  ... 

1350 

1080 

7 £§60 

f  N.’s. 

10800  ea. 

None 

|  ( 

By  windows  and  doors. 

No.  7  Bk.  2  ea. 

30 

20 

18 

10  ca. 

lOSOea 

60  ea.  „ 

) 

No.  2  Bk.  pT°A 

25 

25 

20 

20 

18 

18 

9000 

90(JO 

8 

8 

05 

to 

00 

rH 

&  1 

8  ... 

8  ... 

1125 

1125 

1125 

1125 

61 

1 

|2*  !  j 

p2*  ] 

|  N.  &  S. 

1 

Ditto  ditto. 

Murree.  ] 

No.  3  Bk.  |NoA 

25 

25 

20 

20 

18 

18 

9000 

9000 

3 

2 

*  1  i 

8  ... 

8  ... 

3000 

4500 

1125 

1125 

i6®2*  n 

25(®2*  !  ) 

E.  &  IV. 

Ditto  ditto. 

f  No.l 

28 

20 

18 

0360 

None 

8  ... 

1170 

*65 

No.  4  Bk.  \  „  2 

26 

20 

18 

9360 

„ 

8  ... 

1170 

po 

l  „  3 

26 

20 

18 

9360 

,, 

8  ... 

1170 

65  j 

rNo.i 

26 

20 

18 

9360 

8  ... 

1170 

!65  1 

•  E.  &  VV. 

Ditto  ditto. 

No.  8  Bk.}  „  2 

26 

20 

18 

9360  ; 

8  ... 

'1170 

65  j 

f 

l  „  3 

26 

20 

18 

9380  j 

”  J 

8  ... 

•1170 

... 

65  J  _ 

;  J 

I; 

> 
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Measurements  of  the  Permanent  European  Barracks  in  the  Bengal  Presidency. — ( Continued .) 


Regiments. 


Stations. 


Wards. 


Convales¬ 
cent  Dej>6t. 


Murree.  •{ 


No.  9  Bk 


No.  10  Bk 


j^No.l 

fNo.l 

"l  „  2 

’No.l 
„  2 
„  3 
L»4 
No.l 
„  2 
„  3 


C.  Battery 
Royal  «{ 
Artiller: 


Peshawur 


3rd  Troop' 
2ndBrigade 
H.  Arty.  J 


iNo.  3  Bk 


■r; 

CNo.l 

No.  4  Bk.  ■< 

(.  „  2 

fNo.l 

No.  6  Bk.  < 

(.  „  2 

No.  6  Bk.  one 

fNo.l 

No.  7  Bk.< 

fNo.l 

II  .. 

L’l 


Length. 


Breadth 


Height. 


Cubic 

Contents. 


18 

18 

18 

18 

16 

16 

16 

16 

16 

16 

16 

16 

27 

27 

27 

27 

27 

27 

27 

27 

27 

all  r< 
27 

27 

27 

27 


20250 

20260 

20250 

20250 

9424 

9421. 

9124 

9424 

8640 

8640 

8640 

8640 

28612 

28512 

28512 

28512 

28512 

28512 


28612 

28512 
5  occupi 
42768 

42768 

42768 

42768 


None') 


the  Ward  is  intended  to 

accommodate. 

Average  Cubic  space  for 

the  present  occupants. 

I  Average  Cubic  space  for 

1  the  persons  intended  to 

accommodate. 

Superficial  space  for  the 

present  occupants. 

Superficial  space  for  the 

persons  intended  to  ac- 

30 

676 

37 

30 

675 

37 

30 

676 

37 

30 

676 

37 

10 

i  *■ 

942 

68 

10 

942 

68 

10 

942 

58 

10 

942 

68 

10 

864 

54 

10 

864 

64 

10 

864 

54 

10 

864 

64 

16 

2193 

1782 

81 

66 

16 

1900 

1782 

70 

66 

16 

2037 

1782 

76 

66 

16 

2193 

1782 

81 

66 

16 

2193 

1782 

81 

66 

16 

1900 

1782 

70 

66 

16 

2037 

1782 

75 

66 

16 

1900 

1782 

70 

66 

16 

1900 

1782 

70 

66 

l  of  them 

are  of  equal  dimensions. 

24 

2138 

1782 

79 

66 

24 

2260 

1782 

83 

66 

24 

2036 

1782 

76 

66 

24 

1944 

1782 

72 

66 

Aspect. 


E.  and  W. 


Division. 


kE.  and  W. 


aniril  rooms  occupied  by  Sergts.  and  married  men,  and  all  of  them  are  of  equal  dimensions. 


N.  and  S. 


E.  and  W 


Means  of  V entilation. 


By  doors  and  windows. 


Ditto  ditto. 


There  are  three  ventila¬ 
tors  in  the  roof  of  each 
ward,  &  six  upper  windows. 


A  ventilator  runs  along 
the  whole  length  of  the 
roof  of  the  Bk.,  and  there 
are  six  windows  high  up  in 
the  wall  in  each  centre  ward 
and  eight  in  the  end  ward, 
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Measurements  of  the  Permanent  European  Barracks  in  the  Bengal  Presidency. — ( Continued .) 


' 

s'© 

S  £ 

s-l 

ns  that 

:nded  to 

^  J 

©  {3 

la 

cP  ^ 

© 

h 

for  the 

to  ac- 

Regiments. 

Stations. 

Wards. 

Length. 

Breadth. 

Height. 

Cubic 

Contents. 

§■3 

il 

*11 
-2  'o  <u 

1  ns 

umber  of  perso 

the  Ward  is  intt 

accommodate. 

o 

© 

£  "S 

o  © 

O) 

©  b* 
bC 

CS  o 

Spg 

verage  Cubic  sp 

the  persons  int< 

accommodate. 

uperficial  space 

present  occupan 

uperficial  space 

versons  intended 

:ommodate. 

Aspect. 

Division. 

Means  of  Ventilation, 

& 

◄ 

02 

a 

' 

No.  3  Bk.< 

rNo.l 

66 

24 

27 

42768 

22 

24 

1944 

1782 

72 

66 

t  „  2 

66 

24 

27 

42768 

21 

24 

2036 

1782 

75 

66 

1 

rNo.3 

66 

24 

27 

42768 

17 

24 

2515 

1782 

93 

68 

.  N.  &  S. 

'  -  { 

By  openings  in  the  ridge 
and  by  windows. 

H.  M.’s  ) 

No.  4  Bk.4 

! 

S 

GO 

3rd  Co.  6tli  } 
Bn.  Arty.  J 

-  f 

1 

L»  4 

66 

24 

27 

42768 

19 

:lJ 

© 

24 

2250 

1782 

83 

66 

JS 

4  Inner  Yeran -'j 

o 

U 

J8 

dalis,  each  mea-  > 

66i 

12 

19* 

62245 

Unoccupied 

ft 

... 

•  •• 

-  ft 

surmg 

s 

H 

1-1 

Ph 

No.  2  Bk.  J 

'No.l 

44 

24 

27 

28512 

10 

16 

2851 

1782 

105 

66 

F.  Arty.  1 

.  „  2 

44 

24 

27 

28512 

8 

16 

3564 

1782 

132 

66 

■  E.  &  W. 

Ditto  ditto. 

3rd  Co.  2nd 1 
Bn.  Arty,  j 

j 

4  Inner  Veran- 
dahs,  each  mea-  > 
suring  ...j 

44* 

12 

16 

34176 

Unoccupied^ 

...  1 

There  are  56  small  rooms  occupied  by  Sergts.  and  married  men,  and  all  of  them  are 

of  equal  dimensions. 

APPENDIX 


Regiments. 


1st  Troop  1st 
Brigade  Ben¬ 
gal  Horse 
Artillery. 


2nd  Co.  6th 
Bn.  F.  Arty. 


Measurements  of  Permanent  Barracks* 


Stations. 


{  Secrole,at ) 
f  Benares.  / 


< 


1° 

^  s 

rd 

cS 

<2^ 

o 

rg 

J  s 

I'S) 

<D 

w  H3 

<D  W 

c3  "3 

<D  o 

2  ■'d 

Jh 

o 

^  o 
<2  ■** 

Wards. 

Length. 

Breadth. 

Height. 

Cubic 

Contents. 

s-a 

1 J 

<D 

C  H 

O  ^ 

“  .a 

£ 

&| 

.g  1 

r=  ° 

03  — 

g<  s 

**  .a 

«S  ^  1 

S  9  ; 
g,  §. 

M  3 

CD  ^ 

s| 

. 

Aspect. 

Division. 

Means  of  Ventilation. 

C*H  O 

W  03 

3  ll 

3  ^ 

fi  4S 

si  1 

fell 
^  § 

§*§ 

cc 

<13  fe  S 

so  ft  g 

c§  a 

li 

.2  .. 'a 

III 

S'S  i 

S  a;  8 

2  <u 

2  o 

<D  o  O 

2  ”  g 

S-S  « 
" 

S3  Sa 
QQ 

&  2  o 

r 

182136  I 
After  de- 

C  By  doors  on  each  side, 

One. 

173 

46 

24  - 

ducting 
41  Pillars, 

85, 7th  March’60. 

125 

2143 

1457 

89 

60  ] 

Faces  E  &  W. 

Benares. 

V-  and  one  long  ventilator 

1  from  end  to  end  of  the 

ea.  6  feet 
byl|feetv 

V.  ridge  of  the  roof. 

is 

Main 

Ward. 

}  213 

24 

20 

102240 

44  •> 

69 

2323 

1481 

116 

74  " 

’’Nos.  1  and  2  Main  Wards, 

tiled  roofs  over  puckah 

with  openings  for  ven¬ 

*1 

LSide  Wd. 

213 

16 

20 

68160 

Unoccupied 

... 

.a 

... 

tilation  in  the  latter,  7 
windows  on  each  side 
opening  out,  14  door- 

J  ways  with  window  space 

between  each,  two  com¬ 

”  Main 

}  213 

24 

20 

102240 

municating  with  side 

Ward. 

21 

69 

4868 

1481 

243 

■  74 

wards. — Side  wards  14 

Ch 

doors,  each  grated  open¬ 

CM  4 

ings  by  beams  and  raf¬ 

6 

ters — side  and  corner 

J3ide  Wd. 

213 

16 

20 

68160 

Unoccupied 

OS 

VO 

CO 

r— 1 

... 

_  rooms  the  same. 

4  End  Rooms 

1  18 

12 

O 

in  both  Bks. 

. 

20 

17280 

>  >  < 
o 

- 

E.  &  W. 

■  Agra. 

10 

rg 

12 

5184 

4320 

259 

216 

8  Corners  in 

\  18 

12 

both  Bks. 

20 

34560^ 

f  Main 
Ward. 

jjfi 

•  •  r 

c8  >>  ( 

t.Sj 

^  a 

TMain  ward  by  8  doors 

}  108 

29 

29 

90828 

7  Families. 

12  Families. 

SSI 

on  each  side,  communi- 
J  eating  with  open  ve- 

>ra,rt  f 

L 

CO  C3 

r 

]  randah,  end  rooms  and 

iS 

door,  each  corner  rooms 

2 

2  Side 

l  door  and  windows  each. 

cc 

|  108 

'  Wds.  ea. 

8 

18 

31104 

1 

> 

Unoccupied^ 

j 

4  End 
Rooms 

12 

18 

14688 

L  each.  I 

) 

*  From  Returns  received  since  the  Large  Tables  were  sent  to  press. 
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List  of  Measurements  of  the  Temporary  Barracks  in  the  Bengal  Presidency  * 


Regiments. 


European 

Recruit 

Depot 


Her  Majes¬ 
ty’s  53rd 
Regt.  ... 


Jan 

•uit  > 
St...  ) 


Barrack  - 
pore 


8th  Batty 
11  Bde. 
R.  A 

Bl.  Arty. 
Recruits, 


;y  O 

ie:l 


Detach  t. "I 
Indian  Na-  > 
val  Brigade  ) 

Her  Majes- ") 
ty’s  19th  £• 
Regt.  ...) 


Detacht  H. 
M.’s  19th 
Regt.  ... 
Detacht.  H. 
M.’s  1st 
Bn.  6th 
Regt.  . . . 
No.  3,  I.  N. 

Dept.  ... 
6th  Euro¬ 
pean  Regt. 


Stations. 


Wards. 


Barrackpore. 


{  Barracks  Nos.  1 
<  to  9,  each  con- 
(taining  6  Wards 

.  fNo.  1.  six 
B3  I 

i* ^  No,  2.  six 

tl  T 

M  *No.  10.  six 
'"No.  11.  five 
No.  12.  five 
No.  13.  five 
15.  five 


Length. 


Breadth, 


|  No. 
[no. 


3  .  fNo.  l. 

Ilf  2- 

5”  (.No.  3. 


Dum  Dum  ... 


Ditto 


Ditto 


Dinapore 


One 


One 


One 

6  Wards,  ea.  mg 

Verandah,  6  ditto 
each 

2  End  Rooms  each 


18  each 
Ward 


328 

328 

328 

332* 

332* 

332* 

332* 

124 

124) 

200 


430 


313 

48 

\  48 

20 


1  20  [ 


28* 

28* 

28* 

28* 

33 

33 

34 


28* 

18* 

20 

10 

18 


Height. 


There  are  twelve  of  a  similar  description  to  the  above. 
Bankipore  ...  6  each,  measuring 


Buxar 


Ditto 

Hazaree- 

baugh 


1 

6  each 


48 


250 


48* 


35 


18  feet  at 
side  aud 
20  at 
gable  ... 

21 

21 

21 

17 

17 

17 

17 

16 

16 

23 

15 


19 

17* 

17* 

12* 

17* 

18 

18 


Cubic 

Contents. 


(of  9  Bar¬ 
racks)  . . . 

137760 

137760 

137760 

161096 

161096 

161096 

161096 

65472 

65472 

156400 

251550 


101576 

100800 

35000 

12600 

17280 

157500 


fL?S 


119310 


I^P 
8  a 


!§  f 

‘S'S  I 

fela  2 

,0  -g 

s 


\  722,  27th  Octo- 
f  her  1859 

1051 


30th  Octo- 


(  96  in  each 
(Barrack  ... 


ber  1859. 

Ill 
43 
41 
93  ) 

87,  26th  Oct.’69. 
150,31st  ditto. 


35, 


ditto. 


180 


200 


5th  Nov.lJ 

59 


1859. ... 


16  in  each,  5th 
Nov.  1869. ... 


107,  25th  Oct.  ’59. 

79,  24-th  ditto. 
42,  1st  Nov.  1859 


125 
f  16  in  each 
None 


(_  3  in  each 
>  16  in  each 


145 


90 


C_,  P 


>  1507 

1312 

1647 

1129 

1150 

1309 

2013 

1451 

1522 

1596 

1681 

2891 

1729 


1050 

364 

2100 

1080 

1471 

682 

2840 


1397 

812 


1296 

1060 


2100 

1080 


1086 


510 

1569 


u  I 

o.  c, 


g 
u  n 


1260 

62 

73 

63 

67 

77 

118 

85 

95 

99 

73 

192 


60 


60 

60  j 

I 

”  \ 
120J 


Aspect. 


f  Built') 
)  slightly  / 
j  in  echel-  f 
C  Ion  ...  J 


)-  South. 


E.  &  W. 
Ditto. 
South. 

Runs  E.&W. 
Faces  the  S. 

Ditto. 

E.  and  W. 
E.  and  W. 

Ditto. 

Ditto. 

Ditto. 


Division. 


f 


Means  of  Ventilation. 


By  door  and  roof. 


They  are  well  venti 
lated.  All  the  Infantry 
and  Iron  Barracks  have 
free  communication  with 
the  verandah  for  about  3 
feet  from  the  roof  down¬ 
wards  making  the  venti¬ 
lation  complete.  The  Bar¬ 
racks  Nos.  1,  2,  and  3  of 
the  Barrack  Square  com¬ 
municate  freely  externally 
near  the  junction  of  their 
roof,  besides  having  ven 
tilators  in  the  apex  at 
equal  distances. 


By  gumlah  ventilators,  in 
addition  to  the  tile  cornice 
above  the  windows  which  is 
jearried  near  by  the  roof. 
f  At  the  top  of  the  walls, 
under  the  eaves  of  the 
>1  roof  and  by  a  ventilator 
I  which  runs  along  the 
whole  ridge  of  the  roof. 

C  Doors  and  continuous 
<  ventilation  in  the  roof 
(.  from  end  to  end. 


By  ventilators. 


By  archways  facing  E. 
&  W. 


By  doorways. 

By  ventilating  ridge 
long  its  whole  length. 


Fractions  are  here  omitted. 
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List  of  Measurements  of  the  Temporary  Barracks  in  the  Benyal  Presidency. — (Continued.) 


— — - 

| 

1 

a  ® 

% 3 

X 

£ 

<2^ 

X 

|  & 

n> 

CO  ^ 

a  fl 

rrt 

8r§ 

M 

s*  O 

Regiments. 

Stations. 

1 

Wards. 

Length. 

Breadth. 

Height. 

Cubic 

Contents. 

3  a 

C 

£  ^ 

<d  +* 
ft  rt 

person 

is  inter 

ite. 

&p, 

j.  | 

•§  ° 

l| 

o  a 

If  <a  ■§ 
5  d  cJ 

wp'g 

4>  s  2 

o5 
u  "g 

i  d 
a  ft 

i  *3 

8| 
d  'S 

CD  S3 

So  <D 

Aspect. 

Division. 

Means  of  Ventilation. 

o 

?-*  .• 

t-  a 

o  g 

<U  $ 

!  H  o 
i  *S 

a  i 

•6  s’g 

i  ^  a 

be  P,  g 

Tj  CD 

*f  f  £ 

i 

E*  a  ,P 

S  8 
a  -a  a 

^  CS 

> 

<  ^ 

o  ®  8 

!  It 

III 

[ 

rNo.  3. 

327 

25 

16* 

1267121 

69,  24th  Oct.  1869 

100 

1836 

1267 

118 

40 

1 

CO 

r 

The  only  means  of  ventila¬ 

!  1 

Allahabad 

1 

c 

No.  6. 

327 

26 

15* 

126712* 

j 

1 

1  Runs  N. 

tion  in  addition  to  the 

Depot.  ) 

d 

X 

No.  6. 

Ditto 

Ditto 

Ditto 

Ditto 

^  None. 

None. 

1 

r  and  S.’ 

H 

doors  is  an  interruption 
on  the  roofing  protected 

X 

^No.  7. 

Ditto 

Ditto 

1 

1 

L 

by  an  everlapping  ridge. 

l 

w 

Ditto. 

Ditto 

J 

J 

i 

No.  4  Bat-  1 
tery  11th  1 
Brigade  f 

R.  A.  J 

Allahabad  -j 

Chatham 

fNo.  9. 

335* 

24 

15 

127750 

j>94,  24th  Oct. ’59 

100  each 

2718 

2565 ea 

177 

166  ea. 

J 

f  Runs  from 
N.  N.  E. 
and 

L  s.  s.  w. 

1 

y  ... 

By  doors  at  side. 

1 

LNo.  10. 

335* 

24 

15 

127750 

1 

J 

r 

'No.  1. 

340 

28 

23 

203320 

77,  28th  Oct.  ’69 

96 

2640 

2117 

114 

92 

1 

1  1 

No.  2. 

340 

20 

23 

203320 

74  „ 

96 

2747 

2117 

119 

92 

a 

No.  3. 

340 

26 

23 

203320 

76  „ 

96 

2675 

2117 

116 

92 

03 

g 

2 

No.  4. 

340 

26 

23 

203320 

38 

96 

6350 

2117 

232 

92 

6 

1st  Bn.  5th  1 

Allahabad 

d 

pq 

No.  6. 

340 

26 

23 

203320 

84 

96 

2420 

2117 

105 

92 

Fusiliers  > 

x 

* 

No.  6. 

■  * 

be 

(  Side  doors  with  roof  rais- 

CD 

340 

26 

23 

203320 

72 

96 

2823 

2117 

122 

92 

\  ed  over  Ridge  Poles. 

fl 

d 

s 

No.  7.1 

340 

26 

23 

203320 

77 

96 

2640 

2117 

114 

92 

1 

No.  8. 

340 

26 

23 

203320 

Unoccupied 

96 

M 

2117 

„ 

92 

X 

< 

No,  9. 

340 

26 

23 

203320 

68  „ 

96 

.2990 

2117 

130 

92 

'No.  10. 

340 

26 

23 

203320 

65-  „ 

96 

3128 

2117 

136 

92 

J 

1 

r 

f  No. 

1,  28 

Detacht.  H.~'| 
M.’s  5th  S- 

Allahabad  < 

ElJenboroug 

Barrack.* 

Wards 
each  mg. 

|  30 

20 

18 

10800' 

8] 

[■1st  Nov.  ’59 

f  A  Wing  of 

1  1360*1 

f 

75 

) 

Fusiliers  J 

No.  2,  18 
W  a’rds 

!■  20 

16 

18 

6760 

*) 

■j  an  Eur. 
Regt. 

J  1440 J 

810-j 

80 

^38 

Not  given. 

Not  given  in  the  return. 

1 

_  each  mg. 

J 

The  Ellenborough  Barrack  is  a  Permanent  Building,  inserted  in  this  table  by  mistake. 
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1  f 

© 

eg  CO 

£S 

Jj 

0  o 

2 

£  1 
o  © 

©  3 

a  ft 

©  0 
a| 

o  v5 

©"g 

Regiments. 

Stations. 

Wards. 

Length. 

Breadth. 

Height. 

Cubic 

Contents, 

S-3 

i* 

O  -+^> 

G  , 

<U  0 

e  d 

•r  -T3 

ft  3 

CO  o 

©  o 

&-s 

0  © 

ft  0 
©  •+-»  . 
©.s  ^ 

ill 

©  s 

ft  g 
*75  O 

§S  © 

CO  .5  c3 

—  ns 

Aspect.  I 

division. 

Means  of  Ventilation. 

m  a 

©  £ 

0  u  a 

'o  fl 

sJ  o 

w  £ 

Numbe: 

on  the 

1 

3 

S  § 

CD  ^  S 

p  ~  o 

£  ©  O 

ca  S 
©  § 

§•& 

w 

5  o  £ 

s.g  s 

En.Invalid  ) 
Bn.  ...  j 

Chunar 

One 

170 

34 

12 

69360 

27,  25th  Nov.  ’59 

40 

2569 

1734 

214 

144  : 

South 

1  ... 

i  By  several  openings  in  the 
£  roof,  and  numerous  doorways. 

r 

No.  1  Bk. 

636 

21 

17 

227052 

125 

1 

f  200 

1816 

1135 

106 

66 

]  i 

j 

No.  3  „ 

136 

21 

17 

48552 

15 

1 

44 

3236 

1103 

190 

64 

1  o 

1  ° 

& 

No.  4  „ 

74 

48 

30 

106560 

26 

Gi 

40 

4098 

2664 

136 

88 

1  eJ 

1  I 

Her  Majes-") 

No.  5  „ 

136 

21 

17 

48552 

Unoccupied 

CO 

44 

,, 

1103 

u 

64 

1  I 

ty’s  2nd  f 
Bn.  6Uth  C 

Secrole,  at 
Benares  ■{ 

No.  6  „ 

173 

40 

21 

145320 

70 

3 

;  128 

2076 

1135 

98 

i  54 

s 

r  s 

)-By  doors  and  windows. 

Rides  ...J 

A  „ 

344 

21 

17 

122808 

58 

i! 

100 

2117 

1228 

124 

72 

to 

I 

| 

B  „ 

100 

21 

17 

35700 

Unoccupied 

I  CU 

L 

26 

„ 

1373 

>  t 

80 

1  .9 

1 

1 

c  „ 

42 

21 

17 

14994 

12 

„ 

1294 

, 

73 

I 

1 

| 

L 

No.  11  „ 

344 

21 

17 

122808 

22  families  j 

1 

1.26  families 

2791 

2361 

164 

138 

J  s 

J 

r 

No.  6  „ 

460 

35 

9 

144900 

117' 

1 

f  250 

1238 

579 

187 

64 

i  « 

1 

£ 

No.  7  „ 

460 

35 

11 

177100 

108 

160 

1439 

1106 

149 

100 

1  8 

HerMnjes-') 
ty’s  37th  > 

a 

!  2 

1  By  raised  ventilators  along 

No.  8  „ 

460 

35 

11 

177100 

124 

[-10thNov.’59 

;  160 

1428 

1106 

129 

100 

y  a 

f  l 

y  the  roof. 

Iiegt.  .../ 

N 

cS 

o 

No.  9  „ 

460 

35 

11 

i  177100 

126 

|  160 

1405 

1106 

127 

100 

!  >: 

1  « 
i 

j 

L 

No.  10  „ 

460 

35 

11 

177100 

133. 

) 

L200 

1331 

885 

121 . 

80 

J  65 

i 

J 

No.  2  Bat-') 

Raj  Ghaut,  ( 

No.  7  „ 

99 

71 

17£ 

128007 

30 

(  60 

4100 

2050 

234 

117 

E.  and  W. 

••• 

f  By  volvular  roof  and  by  tile 

teryl4th  f 

>16thNov.’59 

) 

N.E.&S.W 

i 

i 

£  pipes. 

Bd.,Ryl.  ( 
Arty  ...J 

Benares  £ 

No.  8  „ 

113 

21 

22 

52206 

25. 

l  32 

2084 

1631 

94 

74 

1 

j 

r 

No.  1  ., 

212 

38 

14 

112784 

67j 

1 

f  100 

1683 

1127 

120 

80 

1  j- 

1 

i 

W  ^  h 
© 

No.  2  „ 

212 

38 

14 

112784 

68  | 

;  100 

1658 

1127 

118 

80 

i 

1 

1—1  G 

03  t—1 

o 

No.  3 

212 

38 

14 

112784 

71  1 

1  100 

1588 

1127 

113 

80 

i 

!  No  side  walls,  sloping  grass 
i  roof,  No  ventilation  on  top. 

1 

|  ^ 
M  1 

f  <1 

s 

112784 

t  tli  Nov.  59 

-{  . 

I 

No.  4  ,, 

212 

38 

14 

37  1 

1  100 

1545 

1127 

110 

80 

GO 

i 

l 

i 

O 

No.  5  „ 

212 

38 

14 

112784 

1 

71  1 

1 

|  100 

1588 

1127 

113 

80 

"3 

S3 

ci 

i 

| 

«  CO  1 

l 

No.  6  „ 

212 

38 

14 

112784 

1 

55  J 

Lioo 

2050 

1127 

116 

80 

* 

i 

i 

1 

J 

No.  5  By,,') 

E.  and  W. 

1 

j  ... 

14th  Bde.  f 
RoyalAr-  ( 

Goruckporo 

One 

208 

28 

9 

52416 

100, 

,  5th  Nov. 

’59 

100 

524 

524 

58 

58 

By  doors. 

tillery 

_ 

0-0 
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Regiments. 


Stations. 


Wards. 


Length. 


Breadth 


.* 

0 

o 

j-i 

csk 

$$ 

. 

O  0 

S3 

nd 

O  G 

O  73 

|g« 

rd 

o 

Cl  tf 

g*  ° 

Height. 

Cubic 

Contents. 

12 

G  . 

<L>  © 

G  d 

•1H  rtf 

o 

- 1 
i>  1 

.g  o 

rO  g 

o  © 

0  0 

o-9| 

“  “  1 
®  «  S 
top,  a 

Cl  o 

li 

G  1 
* 

ll 

J-.  0  o 

>3  ^ 

tz;  ° 

p 

Superficial  space  for  the 

present  occupants. 

Superficial  space  for  the 

persons  intended  to 

1  accommodate. 

Aspect.  E 

125 

64 

1 

1 

118 

64 

125 

64 

118 

64 

„ 

64 

\ 

„ 

64 

[  E.  &  W. 

» 

64 

129 

64 

111 

64 

1 

l 

108 

64 

l 

I 

108 

64 

1 

J 

187 

56 

1  e.  &  w  ; 

j- 

119 

56 

j  W.  &  E 

128 

67 

}e.  &  w. 

122 

67 

68 

45  I 

lunsN.&S. 

105 

52  ' 

99 

59 

108 

59 

j 

105 

52 

83 

52 

J-N.&  S. 

108 

59 

108 

59 

132 

52 

107 

72 

*  J 

Division. 


Means  of  Ventilation. 


1st  BattnA 
13th  Light  V 
Infantry ...  J 


4  tli  Compa¬ 
ny  I  J.M.’s 
6th  Foot 


9th  Compa- ") 
H.M.’s  V 
l  Foot  j 


Detacht.H. 
M.’s  77th  [ 
Regiment  J 
Detacht.H.  1 
M.’s  77th  V 
Regiment  j 


Detacht.  of 
H.  Al.’j 
13th  Lt, 
Infantry , 


Jounpore  -{ 

I 

l 

( 

Jounpore  -j 


Kurroun- 

deah 


Dehree 


Azimghur  ■{ 


No.  1  Bk. 

No.  2  „ 

No.  3  „ 

No.  4  „ 

No.  5  „ 

No,  6  ,, 

No.  7  „ 

No,  8  „ 

No.  9  „ 

No.  10  „ 

No.  11  „ 
M  f No.  1  „ 

11,0.  , 

PQ  1 

No.  3  „ 

£  LNo.  4  „ 

M  fNo.  1  „ 

§  I  No.  2  „ 

No.  3  „ 

£  4  „ 

No.  1  „ 
No.  2  „ 


One 

No.  1 
No.  2 
No.  3 
No.  4 
:  ( No.  5 
5a  I  No.  6 
I^-jNo.  7 
|  No.  8 
^  L  One* 


138 

138 

138 

138 

138 

138 

138 

138 

138 

138 

138 

69 

53 

53 

69 

69 

53 

53 

69 

245 

245 

116^ 

69 

52 

52 

69 

69 

52 

52 

69 

99 


30 

30 

30 

30 

30 

30 

30 

30 

30 

30 

30 

23 

23 

23 

23 

23 

23 

23 

23 

22 

22 

192 

23 

23 

23 

23 

23 

23 

23 

23 

25 


15 

15 

15 

15 

15 

15 

15 

15 

15 

15 

15 
21* 

212 

.21* 

21 2 

21* 

212 

21-2 

212 

20 

20 

192 

16 
16 
16 
16 
16 
16 
16 
16 
16 


62100 

62100 

62100 

62100 

62100 

62100 

62100 

62100 

62100 

62100 

62100 

[ 120658 

I 

J 

) 

I 

V 120658 


107800 

107800 

44204 

25392 

19136 

19136 

25392 

25392 

19136 

19136 

25392 

39600 


33  'I 
35 
33 
35 

None 

|  11th  No- 
None  }■  vember 
1859. 

None 
32 

37 

38 

I 

38  J 


30,  11th  Nov  ’59 


47,  11th  Nov. ’59 


24th  Nov.  ’59 


33,  15th  Nov.  ’59 

HPl 
12  I 

n 

15  | 

19  J-llth  Mar. ’60 

11  I 
11 

12  I 

23  J 


64 

64 

64 

64 

64 

64 

64 

64 

64 

64 

64 

100 


100 


18S1 

1774 

1881 

1774 


1940 

1678 

16.34 

1634 

4021 


2567 


256$ 

245Q 

1349 

1692 

1594 

1739 

1692 

1336 

1739 

1730 

2116 

1721 


970 

970 

970 

970 

970 

970 

970 

970 

970 

970 

970 

1206 


1206 


1347 

1347 

884 

846 

956 

956 

846 

846 

956 

956 

846 

1164 


£  Jhamps,  sides  raised  when  re 
t  quired. 


[  8  Ventilators,  doors  and  win. 
r  dows. 


By  doors. 


By  means  of  openings  in  the 
roof  and  numerous  door 
ways. 


$  Through  doors,  facings  East 
l  and  West. 


*  Building  built  for  a  hospital,  but  found  too  small  and  unhealthy. 
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S® 

■8  5 

1 

u  o 
c2  ** 

«  • 

rg 

Q)  i 

*5  3 

Regiments. 

Stations. 

Wards. 

Length. 

Breadth. 

Height. 

Cubic 

Contents, 

O  4J 

2% 
a  sc 

03  '3 

Sjs 

& 

S'*  1 

mber  of  persons  tl 

e  Ward  is  intended 

commodate. 

5  fl 

g  Ct 

6  & 
g 

O  o 

CJ  & 

CJ  <jJ 

be  b 

ge  Cubic  space 

persons  intended 

nmodate. 

0 
8  5 
? 

—  c 

n  o  | 

g 

ficial  space  for 

>ns  intended  to 

nodate. 

Aspect. 

Division. 

Means  of  Ventilation. 

Sc  « 

5  * 

£  ® 

g  C 

53  o  o 

&,  u 

tl  1 

S  s-S 

a 

fc-** 01 

* 

1 

Cawnpore  ... 

Depot 

One 

380 

32 

16 

194660 

230 

,6th  Nov.  ’69 

(  Notintend- 
\  ed  for  Eur. 

|  845 

j 

» 

62 

» 

(  N.  W.  &  ' 
X  S-  E. 

1 

Moveable  jhamps. 

There  are  two  more  W 

ards  of  tl 

e  above  n 

easure. 

1st  En.  Lt.  ) 
Cavy.  ...  j 

(  Not  intend- 

1 

Cawnpore  . . . 

One 

380 

32 

16 

194560 

104,  31st  Oct.  ’59 

<  ed  as  a 
(.  Barrack 

\r° 

” 

116 

” 

Do.  do.  j 

Ditto  ditto. 

Det.  1st  Bn.") 
H.  M.’s  y 

.  "1 

Mynpoorie  )■ 

One  Ward  | 

340 

20 

20 

136000 

150 

80 

906 

1700 

45 

85 

( Sides  fa¬ 
's  cing  E. 

By  doors  and  windows. 

8th  Regt.  J 

J 

in  ea.,  mg.  j 

(  &  W. 

J 

Detch.  H.  "| 
M.’s  48th  Y 

Oraie 

One 

294 

20 

18 

106840 

42, 

8th  Nov.  ’69 

100 

2520 

1058 

140 

68 

E.  and  W. 

2 

>  a 

a 

Ventilated  roof. 

Regt....  J 

P 

<3 

o 

Her  Majes-") 
ty’s  48th  Y 

Allahabad  ... 

8  Bks.,  each  mg. 

300 

22 

12 

79200  each 

(  72  each,  16th  i 

1  Dee.  1859..  f 

80  each 

1100 

965 

91 

82 

N. and  S. 

Doors  and  windows. 

Regt,  ...J 

Detacht.  H.  ( 
M.’s  48th 
R«gt,  ...( 

Hameerpore 

2  M  r  6  Wards,  > 
®  w  j  each  mg.  J 

b  Ditto  ... 

60 

40 

18 

24 

14* 

20* 

78300 

39360 

39, 

J 

1 6th  Dec.  ’59  £ 

Not  built/* 
for  a  Bk.  [ 

2007 

2811 

» 

138 

137 

)  E.  and 
j  W. 

}... 

("Openings  in  the  arched 
roof  and  by  doors  and 
windows. 

Her  Majes-") 
ty’s  8th 
Regt.  ...J 

Futtyghur  ... 

19  Wds.,  each  mg. 

134 

24 

24 

77184 

C  48  each,  16th  ) 

(  Nov.  1859  j 

48  in  each 

1608 

1608 

67 

67 

N.  W. 

Skylights  aud  windows. 

'  No.  1. 

22 

22 

21 

10164 

3" 

1 

No.  2. 

66 

33 

21 

45738 

24 

No.  3. 

42 

22 

21 

19404 

16 

No.  4. 

22 

22 

21 

10164 

8 

r 

No.  6. 

36 

i  31 

15 

16740 

20 

4th  Compa-") 
ny  Royal  Y 

Lucknow... 

Tt 

!  No.  6. 

24 

21 

15 

7660 

14 

>-14th  Oct.  ’59 

” 

1356 

» 

74 

„ 

N.  N.  E. 

Lucknow 

Glass  doors  and  windows,  j 

Engrs. ...  J 

t 

8 

O 

No.  7. 

31 

28 

16 

13020 

10 

No.  8. 

21 

21 

15 

6616 

8 

No.  9. 

13 

10 

21 

2730 

1 

No.  10. 

21 

16 

15 

6020 

1 

„  No.  11. 

21 

21 

15 

6615 

1„ 
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Regiments. 


Her  Majes- ^ 
ty’s  4<th  > 
Lt.  Cavy.  J 
Hd.  Qrs.  H.1 
M.’s  90th  ^ 
Lt.  Infy.  J 


Her  Majes-') 
ty’s  4th  y 
Eu.Regt.J 


No.  3  Bat-') 
tery  14th 
Bde.  R.  A  J 


Stations. 


Wards. 


1st  Trp.  1st 

Bde,  ” 
Arty. 


>.  1st  *1 


Her  Majes-") 
ty’s  20th  f 
Regt.  ...) 


6th  Batty. 
14th  Bde 
R.  Arty 


J 


Mureeoun 

Seetapore 


Kucknow, 

Mureeoun. 


Fyzabad 


Lucknow . 


f  18  Wards,  ( 
l  6  occupied,  each 


20  each 

No.  1. 
No.  2. 


%<  No.  3. 
1  No.  4. 
No.  5. 


19  Huts. 


Gondah 


RaiBareilly 


70  Huts,  each  ) 
measuring.  j 


^  f  8  Wards, 
CQ  I  each  mg. 

E  |  2  Wards 

Leach  mg. 


Length. 


144 

30 

123 

123 

123 

123 

123 

30  each 

62 

62 

44 

62 

62 

62 

62 

44 

62 

62 

30 


16 


Breadth. 


21 1 

18 

in 

m 

m 

m 

m 

16  each 

22 

22 

30 

22 

22 

22 

22 

30 

22 

22 

16 

18 

16 


Height. 


18  Centre 
8  inside 


18 


7 

7 

7 

7 

7 

11  ea. 

22* 

22* 

25* 

22* 

22* 

22* 

22* 

25* 

22* 

22* 

14 

11 

11 


Cubic 

Contents. 


9720  j 

16159 

15169 

15169 

15159 

15169 

6280  ea. 

25740 

25740 

33660 

26740 

25740 

25740 

25740 

33660 

25740 

25740 

6720  ea. 

7854  ea. 
2816  ea. 


a>"§  I 

'p  5  2 

I  S3 


116 in  6  Wards,") 
16th  Nov.  ’69  ) 

10  in  each,  16th 
Dec.  1859 


th! 


Vl9th  Nov.  ’69 


20'] 

25 
25 
25  | 

25  J 

10  each,  25th  Dec. 


bi?  g,.s  ^  s 

a  £ 

~  <D  2  >>,3 

^  O  +=>  a  r-H  o 

_T  H  P3  fl  . 

g  ©  .£  a 


~  O 

s  &  gvS  3 

®0!.£-0 


o 

17^ 

19 

10  - 
17  l 

17  j 


lOth  Jany. 
1860. 


12,  ea.  25thDec. 
1859. 


145N 

2o) 


7th  Jany, 
1860. 


!|1 


34  in  each 

12  ditto 

j'  35 
|  35 

-i  35 
35 
„  35 

10  each 


i ; 


14  ea. 

16  ea. 
3  ea. 


2033 

972 

767 

606 

606 

606 

606 

628ea. 


1514 

1354 

3366 

'1514 

1614 


641 

1126 


si 


1156 

810 

433 

433 

433 

433 

433 

528ea. 


480 

490 

938 


.s  • 

w  ^  ’S  CO 

if  n 
§■£.  “■* 
03 


156 

54 

108 

87 

87 

87 

87 


67 

60 

132 

67 

67 

35 


102 


Aspect. 


Run  E.  &  W, 
N.  and  S. 

'j 

rEast  ... 

I 

J 

(  Face  E. 

\  &  w. 


>-E.  &  W. 


Fronting 
E.  and  W. 


|  E.  &  W. 


Division. 


Means  of  Ventilation. 


Doors  all  round  the  sides 
By  doors  and  windows. 


As  their  walls  consist  al¬ 
most  entirely  of  jhamps 
ventilation  can  be  in¬ 
creased  to  any  amount. 


By  doors  and  window  holes 


fLarge  open  spaces  in  over 
">  lapping  roof  and  by 
L_  windows. 


By  doors  and  windows. 


Ditto  ditto. 
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Regiments. 

Stations. 

Wards. 

Length. 

Breadth. 

Height. 

Cubic  Contents-  ' 

umber  accommodated 

>n  the  night  of  the - . 

umber  intended  to 

accommodate. 

verage  cubic  space  for 

the  present  occupants. 

verage  cubic  space  for 

the  persons  intended  to 

accommodate. 

■! 

£  «  4 

l|  \ 

m  a 

rp  O  - 

•s  S  •! 

Cfl  0  O 

S  S  : 

5® 

STS 

]i 

i  0  q 

3  ? 

3  2  g 

2.0  o 

3  P,  C5 

Aspect.  E 

iivision. 

Means  of  Ventilation. 

A 

A 

<1 

02  6 

Q 

3rd  T.  1st) 

fLuck-  ’ 

Bde.  HA 

Gondah 

5  Huts,  each  mg 

49 

18 

14 

12348 

20  ea.,  20th  Dec. 

20  each 

617 

617 

44 

44  1 

I.  and  S. 

1  By  doors  and  windows. 

Arty.  ...J 

|  now 

1 

Ventilation  is  provided  by 

r 

1  MN°-  2> 

*6®  (.No.  3. 

327 

327 

24 

24 

24 

24 

188352 

188352 

98) 

98 

r 

1 

CO 

104 

104 

1921 

1921 

1811 

1811 

80 

80 

75  ' 

75 

1 

1  « 

|  raising  portions  of  the  ridge 
\  of  the  roof,  and  by  the  doors 
_  and  windows. 

Her  Majes-h 
ty*s  6th  ( 
Dragoon  ( 

1  No.  1. 

54* 

17* 

16 

162G0 

20 

-2  ! 

„ 

763 

)) 

47 

» 

l  -P 

> 

1 

j  These  buildings  have  no 

Muttra 

||!  {No.  2. 

73 

17  * 

16 

20440 

20 

1  1 

M 

1022 

63 

„ 

}■  <3 
£ 

).  means  of  ventilation,  except 
•  by  the  doors  and  windows. 

Guards  j 

O 

1 

u«  (.No.  3. 

54* 

17  h 

16 

15260 

20 

A 

n 

763 

)> 

47 

> 

/ 

50 

r  Ventilated  by  holes,  being 

L 

Native  Hospital 

82 

18 

20 

29520 

23  J 

l 

60 

1283 

492 

64 

24 

J 

J  made  through  the  inner 

S  roof,  and  by  the  doors  and 

t  ( 

»•  h  No.  1. 

270 

15 

13 

52650 

52) 

d  r 

60 

1012* 

877* 

77 

67  5 

)  . 

L  windows. 

HerMajes-) 

-g  f 

1 

«  .  i 

g 

ty’s  17  th  > 

g  >  No.  2. 

270 

15 

13 

52650 

47 ; 

>  P  lO  J 

CO  \ 

60 

1120 

877* 

86 

67* 

r  ° 

Ventilation  bad. 

Lancers .  J 

r  ( 

fe  ( 

1 

1 

«  ;  No.  3. 

270 

15 

13 

52650 

45  J 

u,  L 

60 

1170 

877* 

90 

67* 

; 

r 

No.  lllut 

63 

23 

i^±L°=i3i 

19561* 

S'! 

r 

25 

3912 

782 

289 

57 

l 

'I 

No.  2  „ 

63 

23 

is* 

19561* 

19561* 

21 

25 

931* 

782 

69 

57 

1  42 

No.  3  „ 

63 

23 

2 

'  13* 

21 

25 

931* 

782 

69 

57 

1  O 
^  f3 

No,  4  „ 

63 

23 

18* 

19561* 

20 

25 

978 

782 

72 

57 

fcJD 

< 

No.  5  „ 

63 

23 

13* 

19561* 

9 

25 

2173* 

782 

161 

[  57 

No.  6  „ 

63 

23 

18* 

19561* 

15 

03 

co 

25 

1304 

782 

96 

57 

No.  7 

63 

23 

13* 

19561* 

22 

u 

25 

889 

782 

65 

57 

Detcht  IT.) 
M.’s89th  V 

| 

Goonah  ...-J 

CO 

6 

63 

23 

13* 

19561* 

17 

£ 

y  1  *< 

25 

1150 

782 

85 

57 

L  ^ 

j  g 

)■  By  doors  and  windows. 

Regt.  ...J 

Ho.  9  „ 

63 

23 

13* 

19561* 

18 

j  o 

1  « 

25 

1086 

782 

oo 

o 

57  ‘ 

No.  10  „ 

63 

23 

13* 

19561* 

20 

1  * 

1  CO 

25 

978 

782 

72 

57 

w 

No.  11  „ 

63 

23 

13* 

19561* 

19 

1 

25 

1029 

782 

76 

57 

- 

No.  12  „ 

63 

23 

13* 

19561* 

22 

25 

889 

782 

65 

57 

No,  13  „ 

63 

23 

13* 

19561* 

24 

25 

812 

782 

60 

57 

No.  14  ., 

63- 

23 

13* 

19561* 

24 

25 

812 

782 

60 

57 

1 

{ 

No.  15  „ 

63 

23 

13* 

19561* 

25. 

j  l 

25 

782 

782 

60 

57 

J 

J 

J 
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o 

o  ^ 

© 

©  O 

i  f 

QJ  C 

TJ 

** 

■2 

Regiments. 

Stations. 

Wards. 

Breadth 

Height. 

Cubic 

Contents. 

i 

ii 

c  o 

intended 

late. 

o  ^ 

g-g* 

o  ° 

|l 

o  .S  ® 
S  m  c« 

<3  £ 

m  £ 

s  1 

%  S 

o 

space  for 

intended 

late. 

Aspect. 

Division. 

Means  of  Ventilation, 

to 

2  "p 
f.  so 

2 '3 
|| 

o 

a 

®  a 

O 

S  g 
p  U 

O 

•©  <13 
b/.  ^ 

o  o  o 

„  s  s 

g  -  § 

►  ~  * 

uperficial 

present  o 

|.|. 

o  £ 

W  o 

p,  O 

hi 

5 

< 

<5 

</J 

CO 

( 

No.  1. 

33S 

'  32 

8  +  18  26  _1R 

140608 

lOO'* 

c  94 

1406  - 

1495 

108 

115 

Defaclit  IT. ) 
M.’s97tk  > 

Nowgong. .  j 

No  2, 

33S 

1 

1  32 

2  ~  2 

13 

140608 

>  4tli  Dec.  ’59 

1464 

1495  ! 

112 

115 

[S.  E. 

(  Bj'  doors  and  windows,  and 
l  ventilators  on  roof. 

Rcgt,  ..J 

No.  3. 

338.  32 

13 

140608 

>,) 

l  70 

)) 

2008 

154 

) 

I  ] 

r 

No.  1  ea. 

26 

20 

35 

23660 

1 

o 

bfi 

P 

■bo  1 

No.  2  „ 

26  26 

32 

43264 

& 

1 

i 

No.  I  „ 

54  19 

28 

28728 

^ Doors  and  ventilating  win- 

■gs  y 

Jhansie  ...^ 

* 

109,  11th  Dec. 

150 

1690 

1228 

57 

42 

E.  and  W. 

| 

No,  4  „ 

26 

19 

28 

55328 

1  1859. 

t  dows  over  each. 

a  | 

1 

No.  2  „ 

26 

10 

26 

13520 

l 

No.  4  „ 

19 

10 

26 

19760 

j 

Dewan *j 
Kliags 

1  f 

( 

1 

66 

17 

16 

17952 

) 

CO 

* 

» 

,r 

1 

> 

and  J> 

1 

66 

50 

24 

79200 

\  ii 

c 

o 

yy 

” 

Adjacent  j 

1 

1  gf, 

H 

buildings  J 

1 

66 

90 

20 

118800 

vp 

o 

a 

}> 

yr 

» 

Summoon  "j 

.2 

a 

•Broojk  | 

j 

A'o.  2 

66 

17 

16 

35904 

© 

1 

r  „ 

)  c 

and  > 
Adjacent  | 
Buildings  J 

{ 

No.  1 

66 

64 

24 

101376 

>38 

£ 

S 

o 

o 

3612  < 

i  „ 

r  170 1 

g 

JD 

M  a  li  t  e  e"| 
M  a  li  a  1  | 

( 

1 

No.  2 

66 

18 

16 

38016 

OO 

1 

1 

r* 

l 

>> 

and  y 
Adjacent 

>  Delhi 

No.  1 

105 

60 

24 

166320 

1 

3095 

] 

yy 

>  144 
| 

n 

Excellent — by  numerous  co- 
■  vered  openings  in  tlie  roof. 

Buildings  J 

I 

< 

1 

No.  1 

64 

40 

22 

56320 

>90 

1 

> 

o 

g 

0 

yy 

>E.  &  W. 

r  S 

1 

No.  1 

66 

17 

16 

17952 

1 

J 

'  o 

O 

0 

1 

1 

J 

« 

SlieesliMahal 

/ 

No.  1 

52 

24 

20 

24960  |  ( 

Unoc¬ 

cupied 

% 

yy 

Cbandnee  ) 

No  1 

90 

48 

16 

69120 

j 

S) 

fl 

< 

No.  1 

^3 

J 

ft 

Malmi ...  f 

i 

44 

22. 

18 

17424 

MS 

rO 

>1854; 

yy 

>  123 

fc! 

o 

fcO 

22 

14 

4 

2464 

1 

J 

© 

© 

J 

„ 

i 

J 

yy 

Dewan  Am 

J 

No.  1 

171 

49 

22 

184338 

113  j 

H 

1 

163li 

jy 

74 

1 

) 

; 

! 
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rd 

© 

1 

o 

D 

3 

«£  m 

a>  £3 

O  cS 
ri  a. 

|  -S 

-“d 
©  « 
o  Td 
c3  O 

1 

O  . 

*2 

©  O 

<2© 

E-S 

s 

C  . 

&  53 

A  o 

d  © 

©  q 

o  § 

©  a 
©  ©  • 

Regiments. 

Stations. 

Wards. 

Length. 

Breadth. 

Height. 

Cubic 

Contents. 

5  O 

O  +3 

o  ^ 

^  to 

©  © 

"c  d 

•ft 

o 

.2  o 

,£>  -g 

1  8-3 

goo 

o 

° 

*-  © 

"3  0 

Aspect. 

Di 

vision. 

Means  of  Ventilation. 

*  a 
©  a 

o  © 

Ct)  ft 

©  a 

ci,  5?  £ 

|i 

•0  g  S 
«3  ~  S 

^  -a 

S  a 

s  § 

j® 

f! 

d  ^  o 

111 

<3 

3  <8 

A  ^ 

<g°* 

~  7  0 
A  ©  0 

No.  24. 

116 

42 

13 

63336 

r 

8 

„ 

7917 

» 

609 

No.  25. 

15 

12 

13 

2340 

8 

8 

292£ 

292.1 

224 

22 

No.  26. 

91 

15 

13 

17745 

10 

15 

1774^ 

1183 

1364 

91 

No.  27. 

80 

17 

15 

20400 

13 

.13 

1569 

1569 

104 

104 

No.  28. 

53 

17 

15 

13515 

4 

7 

3398 

1930 

2254 

128 

*73 

d 

No.  29. 

48 

13 

14 

8736 

11 

11 

794 

794 

56 

56 

No.  30. 

91 

15 

14 

19110 

21 

24 

910 

79Gi 

65 

56 

0 

j  c3 

No.  31. 

50 

11 

15 

8250 

1 

!  d 

8 

8250 

1031| 

550 

68 

f  fco 

.9 

No.  32. 

23 

13 

11 

3289 

4 

>> 

8224 

it 

74 

1  Js 

co 

1  w 

tc 

HerMajes-') 

No.  33. 

23 

13 

11 

3289 

1 

4 

3289 

8224 

299 

74 

.9 

Doors  and  windows. 

ty’s  97  th  V 

Banda 

1 

3289 

8224 

>•  1  : 

Regt  ...j 

No.  34. 

23 

13 

11 

3289 

1 

>  | 

< 

4 

299 

74 

1 

CO 

o 

23 

13 

11 

3289 

1 

& 

4 

3289 

822| 

299 

74 

1  -d 

No.  36. 

23 

13 

11 

3289 

» 

A 

£> 

4 

j> 

8224 

« 

74 

1  ^ 

1  « 

!■ 

1 

No.  37. 

23 

13 

11 

3289 

20 

24 

164 

136 

14 

12 

1  H 

1 

No.  38. 

23 

13 

11 

3289 

6 

6 

548 

548 

49 

49 

1  “ 

No.  39. 

23 

13 

11 

3289 

9 

8 

365 

411 

38 

37 

No.  40. 

23 

13 

11 

3289 

„ 

7 

H 

469 

)> 

42 

No.  41. 

46 

13 

It 

6578 

12 

23 

548 

286 

49 

26 

1 

No.  42. 

206 

16 

11 

36256 

» 

9 

4028 

„ 

366 

| 

A.  C.  4th 'j 
Bn.Mdrs.  V 
Arty  ...J 

l 

No.  43, 

25 

16 

11 

4400 

„ 

„ 

)} 

„ 

j 

J 

Banda 

.. 

.  Arty.  Bk.  One 

123 

46 

28 

158424 

74  J 

b 

158 

2140 

1002 

75 

35 

East. 

High  doora  and  windows. 

t 

No.  1. 

228 

13 

10 

29640 

191 

»o 

r 

25 

1560 

1185 

156 

118 

1  ’g 

1 

1 

No.  2. 

278 

14 

11 

42812 

44  j 

CO 

u 

44 

973 

973 

88 

88 

l  ^ 

i 

Detacht.H.  ) 
M ’s  97th  > 

Kirweo 

) 

...« 

No.  3. 

76 

33 

12 

30096 

30  } 

CD 

rQ 

-  a 

1 

35 

1003 

859 

83 

71 

>  !- 

1 

By  doors  and  windows. 

Regt  ...j 

No.  4. 

260 

14 

11 

40040 

17  l 

Q 

> 

o 

40 

2355 

1001 

214 

91 

to 

1 

1 

i 

No.  5. 

45 

81 

in 

160121 

21 J 

-d 

co 

i 

25 

763 

641 

66 

55  . 

J  £ 

j 

) 
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Regiments. 

Stations. 

Wards. 

Length. 

Breadth. 

Height. 

Cubic 

Contents. 

dumber  accommodated 

on  the  night  of  the  — . 

Number  intended  to 

accommodate. 

Average  cubic  space  for 

the  present  occupants. 

Average  cubic  space  for 

the  persons  intended  to 

accommodate. 

Superficial  space  for  the 
present  occupants. 

Superficial  space  for  the 
persons  intended  to 
accommodate. 

Aspect. 

Division. 

Means  of  Ventilation. 

[No.  5  Room 

55 

9 

13 

6673 

6' 

i 

6 

1112 

1112 

85 

85 

'I 

No.  6 

79 

22* 

19 

16 

7020 

7 

7 

1602 

1032 

62 

62 

No.  7 

„ 

22k 

9 

13 

2844 

3 

2 

948 

1422 

72 

109 

& 

No.  8 

79 

22* 

14i 

141 

4678 

5 

4 

935 

779 

64 

53 

O 

No.  9 

„ 

43 

10 

13* 

5697 

7 

5 

813 

1139 

61 

86 

o 

d 

£ 

97 

18* 

Uk 

141 

3770 

5 

3 

754 

1256 

52 

86 

* 

No.  11 

■a 

18 

14 

141 

3654 

5 

3 

730 

1218 

50 

84 

No.  12 

M 

18 

14i 

141 

3784 

5 

3 

756 

1261 

52 

87 

1 

1 

No.  13 

79 

43 

9 

13 

5150 

7 

5 

770 

1090 

59 

83 

1 

No.  14 

99 

22\ 

14 

141 

4812 

2 

4 

2406 

1203 

165 

32 

m 

GO 

1 

1 

^No.  15 

79 

22k 

1 

14 

141 

4812 

1 

4 

4812 

1203 

331 

82 

cL 

S 

fNo.  1  Room. 

62 

18 

16 

18224 

12 

O  ! 

18 

1518 

1012 

93 

62 

i  6 
l  ° 

1 

©  i 

oo  | 

1  ^ 

HerMajes-'J 
ty’s  38th  V 

Delhi  ... 

1 

-n 

No.  2 

» 

32 

29 

14 

13574 

3 

j 

- 

P  J 

13 

4524 

1044 

323 

74 

1  ° 

!  g 

Windows,  doors,  and  roof 

Regt.  ...J 

•! 

ta 

No.  3 

)9 

14 

8a 

12 

1428 

1 

1 

1428 

1428 

119 

119 

>  l 

o 

1  CD 

<D 

3 

j  ventilators. 

6 

No.  4  , 

14 

95 

12 

1596 

1 

$ 

1 

1596 

1596 

133 

133 

p-i 

i 

^No.  5  . 

14 

91 

12 

1596 

1 

l 

l 

1 

1596 

1596 

.133 

133 

bfl 

.s 

i 

i 

rNo.  1  Room 

12 

12 

14* 

2052 

2 

i 

-  i 

2 

1026 

1026 

72 

72  ; 

b* 

No.  2 

99 

20 

23 

18 

8550 

11 

1 

1 

8 

777 

1068 

43 

59 

No.  3 

21 

16 

16 

5628 

5 

I 

l 

5 

1125 

1125 

67 

67 

3 

No.  4 

22 

12 

13 

3753 

1 

1 

3 

3753 

'  1251 

273 

91 

s 

No.  5 

99 

22 

12 

131 

3564 

3 

3 

1188 

1188 

88 

8S 

6 

No.  6 

» 

22 

12 

13 

3753 

4 

3 

938 

1251 

68 

91 

No.  7 

25 

16 

16 

6700 

7 

6 

957 

1116 

57 

66 

No.  8 

99 

18 

14 

17 

4284 

4 

1 

4 

1071 

1071 

63 

63 

No.  9 

9) 

17 

14 

17 

4224 

3 

i 

4 

1408 

1056 

82 

62 

— 

l 

1 

INo.  10 

29 

12 

14 

5117 

4  J 

3 

1279 

1705 

89 

119  . 

f 

i  > 

i 

; 
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cSS 
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“1 

K  O 
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<D  © 

O 
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© 

£ 
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o  o 
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• 

Regiments. 
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Wards. 

Length. 

Breadth. 

Height. 

Cubic 

Contents. 

e  ° 

8  rd 

3.SP 

g  © 

.£  T3 
o 

a  o 

3  A 
g  | 

o  .2  ° 

*5  w  d 

1  §1 

§  a 

PhG  « 
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»-H  C 

Aspect. 

Division. 

Means  of  Ventilation, 

a 

^  £  3 

.3  g 

.2  5  s 

o>-p 
p  ■** 

&  s 

3  § 

fcc  3< 

£  ® 

goo 

«g  g 

!  is 

S  g 

|  3 

<9-3 

£3  3 

S' 

(25 

ft 

< 

<5 

C/2 

72 

Ill  ^ 

r 

ft  f  No.  1  Room 

2co 

26 

16 

14 

•5824 

11 

f 

1 

5824 

5824 

416 

416 

1 

1 

'I 

Battal 

and 

talion  F 

©■  d  1  No.  2  „ 

ATo  ?, 

25 

28- 

19 

14 

16 

16 

7600 

1 

o 

cr> 

CO 

1 

7600 

7609 

475 

475- 

n 

| 

3 

S3 

i1 

1 

9152 

9152 

672 

572 

I- 

Delhi 

s 

LNo.  4  „ 

18- 

10 

1-6 

2880 

.  p 

| 

-  ’Sb 

j>>'No  yentilation. 

& 

1 

43 

§  >»  j 

r 

(  No.  1  Room 

16 

14 

15 

3360 

-V 

1 

6720 

ft 

| 

S  ij;' 

1 1 

1 

6720 

448 

448 

O  ^  g«3 

o  o  a  +-> 

"o<No-2  » 

1G 

14 

15 

3360 

J 

55 

t?NO  < 
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List  of  Measurements  of  the  Temporary  Barracks  in  the  Bengal  Presidency — ( Continued.) 
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